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UNIVERSAL 
SLABBING MILL” 
AT THE 

ABBEY WORKS 
OF THE 

STEEL COMPANY 
OF WALES 


In this fine mill by Davy and United Engineering Company Limited, England, 
J Timken bearings are used on the roll-necks of the vertical and horizontal 
ra rolls, and in the gear drives for the vertical rolls 
This mill replaced the original High-Lift Slabbing Mill which used Timken 
bearings on the roli-necks with outstanding success 


* TH is MILL RECENTLY shee Timken, Duston Martamgnen, Division of The Timken Roller Bearing 


Company. Ti bear — nufactured in England, Australia, Brazil, 


ROLLED 10,000 TONS OF — Canada, France 


INGOTS IN ONE DAY: 
65,341 TONS 


REGISTERED TRADE mate 


IN ONE WEEK. tapered roller bearings 





FUEL TANKS 
MADE FROM RTB 
TERNE-COATED SHEETS 


RTB terne-coated sheets have exceller 

lending themselves to all fabricatir 

Their resistance to corrosion makes them eminently suitable 
for petrol tanks, fire-extinguishers and other sin 

containers, and for ventilation ducting, 

Further, they form an excellent basis for 

industrial paints 

The illustrations show the neat fuel 

of the Perkins outboard motor. The clean 


lines obtained by the deep-pressing 


possible by the quality of the R 


which is the basis of the terne-co 


Richard Thomas & Baldwins 
(Sales) Ltd 


47 PARK STREET, LONC 





HEAT TREATMENT 
FURNACES 


rdy heat treatment 


and continuous types 
tricity, with indirect fir 
The Stordy system of 
ts efficiency and if 
d uniform heat 


ing u 


e chamber w 


arging 
table 





Hiustration above 
Electrically heated, air circulated batch- 
type furnace for aluminium 

Working temperature 600 C., the furnace 
being complete with electric heater 
batteries and circulating fans, designed fc 
ease of removal 


istration right: 
High temperature heat treatment oven for tele 
The oven has a heated length of 206 ft. being 
combustion chambers, circulating fans and therr 
maximum temperature of 450 C 


DESIGNED AND 
FABRICATED BY 


STORBY 


Stordy have full manufacturing facil 
ities at their new Wombourn Works 
and design staff, technicai and service 
engineers in the field combine to 
provide a completely integrated 
furnace design and building service 


ar ; 
Seek ae f ENGINEERING LIMITED 
role) 1:14): Wa Lele) ) clo) Moba-le) 1m || mmm cel maa 1 PV) heel” 


Telephone: Wolverhampton 37341 


SM /SE 6124 


Editorial Contents: 77, 79 Classified Advertisements: 105 to 108 





by road and rail- — “3 


raids 


Rp gyre een 


steel from stock 


_- 9" Make sure 


“= your name is 


-3.+¢: included in our 
i monthly stock 
“= list mailing 


on 


DISTRIBUTORS OF | DEXION SLOTTED ANGLES (Enquiries should be addressed to the Dexion Dept.) 


James Austin & Sons Ltd 


Steel Stockholders 


VULCAN 
y) 


ESTABLISHED t850 


Thornhill fron & Steel Works, Dewsbury, Yorkshire. Tel: Dewsbury 1750 (7 lines) Grams: Austins, Dewsbury, Telex No. 55-129 
LONDON OFFICE: Kirkman House, 54A Tottenham Court Road, London, W.I. + Telephone: Museum 1064 
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Kwa 


Can we solder it . 


vet be sure ot a 


perfect joint: 


‘ ? 
Using a new process 


Planning a new product? Using a new material? 


Che jointing problems that 
produce can be solved for you 
free of charge—by the new service that FRY’S now 
offer to Industry “The Solder Advisory Bureau” 
Whatever your jointing problem, send it to FRY’S. Their 
Confidential Report on yeur problem is 


completely free and contains expert recommendations 


—It costs nothing to find out from 


Gua a SOLDER ADVISORY BUREAU 


A new Service to Industry by Fry's Metal Foundries Ltd., Tandem Works 
Merton Abbey, London, §.W.19  Telep MITcham 4023 (7 lines) 


I 
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MANCHESTER KIDDERMINSTER GLASGOW . DUBLIN 
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yn minded people 
name tor one oO! our 
lard sections. Our m« 

us the shape and we \ 
i designer requires W 


| it accurately in any 





METAL SECTIONS LTD 


‘®@ 


OLDBURY - BIRMINGHAM 


Tel: BROadwel! 1541 
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T oe, 


Sty. 


STRAIGHT-SIDED 
SINGLE-ACTION 
T.R. SERIES 
f POWER PRESSES 
|, 2 and 4 POINT 
SUSPENSION 





These many features, 
essential for 

greater productivity 
are embodied in this 
range of Wilkins & 
Mitchell Power Presses 
—the presses that 

cut costs... 


HIGH TORQUE CLUTCH 


DEEP-BEAM 
ALL STEEL SLIDE 


ALL-STEEL HEAVY 
SECTION FABRICATED 


CONSTRUCTION 


@ FULL ECCENTRIC DRIVE 


e HEAVY DUTY DEEP 
GUIDED DIE CUSHIONS 


BUILT-IN DRIVE 
FOR AUTOMATION 
FUNCTIONS 


FULL-FLOW 
CIRCULATING 
LUBRICATION 





WY 
~ 


Ws 


s 
» 
ws 


A product with 1.000 uses*" 


MAG S ~e 
SN Aa, 
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IL Ay 727) i, 
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Bright Cold Rolled ir 
Mild Steel: 


WW 
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° 
Hardened and Tempers 
in all finishes and ten 

° 
Hot Tinned Stee 

e 


m Electro-Galvanized Stee 

os 

Sat MS ~ 
= ee Ls 


NX 


Ws. - 
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SARA MNAWRQTT  - wW 
nase 5 Ny ‘ wW ™ 
WY WS 


The EFFINGHAM STEEL WORKS LTD 
WASHFORD ROAD - SHEFFIELD 
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MOON STAR 


Cold Filled 
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Modernity is built , | 
wath STAINLESS STEEL. 


Nisshin Steel Works, Ltd. 


Head Office 3.4-chome Haotchobori, Chuo-ku Tokyo, Japon 


CABLE ADDRESS NSWORKS TOKYO 
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Humphris 


an extensive range of 
robust, space-saving 


machines for the 


Combined modern press shop 
DECOILING /L EVELLING 


to handle coiled strip in 


COILS up to 


TWO TONS 
by 20 in. width 


variable speed drive 
powered decoiling rolls 


self-centering stock guides 


— — 
Pe 


\C/preaamacler the spearhead of development in the pressed metal industry 
YS 


— 


HUMPHRIS & SONS LTD - POOLE - DORSET WMP ARE 
TELEPHONE : POOLE 1800 TELEGRAMS : HUMPSONS Udi yo) 
9 
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TROLLEYS IN A 
CLASS BY THEMSELVES 
— THE BEST! 














TEA TROLLEYS 


WRITE FOR DESCRIPTIVE LITERATURE 
_S. F. E. BARTLETT & SON LTD 


mn works: MAYLANDS AVENUE, HEMEL HEMPSTEAD. Telephone: BCXMOOR 4242 
LONOON SHOWROOMS: BELL STREET, LONDON, N.W.1. Telephone: PADDINGTON 8222 ie 
BIRMINGHAM: 12 Whitmore Road. Tel.: Victoria 1615. MANCHESTER: 530 Stretford Road. Tel.: Trafford Park 0288 
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are produced in 
STEEL * COATED STEEL - STAINLESS S 
ALUMINIUM ALLOY - BRASS, 
and further processed for various art 
pecifications. 
Sections formed from strip up to 16” wid 


8 s.w.g. 
+ kone or 
ments, 


to 30 s.w.g. thick, either in straight 
fabricated to buyers’ requir 





"THE ROLLERS OF oTEEL SECTIONS 0. NEWPORT. MON. 


4ONE -NEWPORT 65401 (PBX) 





LEGRAMS - GODINS,NEWPORT 





RE 


MON 





——————— 


THE SCIENTIFIC APPROACH 


Multi- channel oseillograms being made of the 
performance under load of a Cowlishaw Walker 
steel frame eccentric press at the Manchester 
Works of Associated Electrical Industries Ltd. 
This meticulous graphical analysis of the per- 
formance of this new range of eccentric presses 
of advanced design guarantees to the user: — 
higher productivity, better pressings and longer 
tool life. 


COWLISHAW WALKER AND COMPANY LIMITED 


BIDDULPH, STOKE-ON-TRENT * Phone: Biddulph 3254 - London Office: 117 Victoria Street, Westminster, S.W.1. Victoria 5472 


12 SHEET METAL INDUSTRIES 
February 1961 





Many 
factors 


In order to maintain the smooth flow of 
production, steel strip must meet all 
requirements simultaneously—the correct 
forming and drawing qualities, the accu- 
rate maintenance of gauge and the strict 
adherence to delivery schedule. 


To those who already enjoy the benefits of 
using L & C strip—and, of course, to those 
who don’t and need relief from more 
serious problems—we offer this odd- 
looking crossword, containing a few tech- 
nical expressions. 

The solution will be sent to anyone 
interested in checking his own answers. 


LANCASHIRE AND CORBY 
STEEL MANUFACTURING CO., LTD 
CORBY 


known by many as — 


CLUES ACROss 
| 3 Seta 
| 10 TF 

ii 

13 Lis 


16 


CLUES DOWN 
1 For th aa 


se Ww 





ELDAQIR press spraxes 


ELDAIR Wechanical PRESS BRAKES 


Bending Capacities between frames from 
4 ft. x %& in. M.S. to 12 ft. x & in. MLS. 


All steel fabricated main frame 

Rolled steel plate top and bottom beams 
All gears totally enclosed in oil bath guards 
Motorised top beam adjustment 

Overload bursting discs to protect machin 
Automatic lubrication. 


Trunnion mounted slide housings. 


Mydrauliec and Mechanical 


ELDAIR Hydraulic PRESS BRAKES 
Bending Capacities between frames from 
6 ft. x 2 in. M.S. to 14 ft. x }? in. MLS. 


% Entirely self-contained press brakes, powered 
by Towler ‘‘Electraulic direct pur 
system 


Full tonnage available at any 
stroke. 


Overloading prevented by 
switch 


Patented compensating device 
accurate and parallel top beam action 


Quick stroke control adjustment 


Further details on application to : 


Sales and Engineering Offices : CHARLES S. W. GRIGG LIMITED, 


65-67 HAN WORTH ROAD, HOUNSLOW, MIDDLESEX, ENGLAND Phone: HOUnslow 7241-2 


worss: WEL DALL & ASSEMBLY LIMITED, 


OLD WHARF ROAD, STOURBRIDGE, WORCS., ENGLAND ‘Phone: Stourbridge 4661 (7 lines) 


© MEMBERS OF THE TRIPLEX SAFETY GLASS GROUP @) 
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Fj \ STRIP 

MEX ARNOLD & CO. LTD. Plain, Plastic Covered, 
or Electro-Galvanised. 
SHEETS. TUBES. 
BARS. 
COLD FORMED SECTIONS 
POWER PRESSES 
TUBULAR & GENERAL 
FABRICATIONS. 








= Te 
STEELS LIMITED wittennwact, stares. ret: sor (r-8.x.) 


FOR THE FINEST MATERIALS AND A SPEEDY SERVICE CONSULT DUCTILE 
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KESTNER THE CHEMICAL ENGINEERS WITH THE SPECIALIST 
EXPERIENCE IN THE DESIGN, MANUFACTURE AND SUPPLY OF 


; ACID RECOVERY PLANT : 
COMPLETE PICKLING AND 1ous processes for Acid R ve 
ALLIED ACID TREATMENT gh Speed Steel Strip Lines usi 
PLANT: Continuous strip, plate, she« hur ind drochloric Ack 


ire forging Castings bar, rods, etc 


foonti 10 
Acid tfeco 
pickling I 
\ 





EFFLUENT TREATMENT: Fume | 


extractior 


ACID HANDLING: Bulk storage 


1 handling plant for concentrated 
i Sulphuric 


All plants are designed fl engineered in a wide range of acid resisting . 
materials to suit corrosive liquor onditions. For furthe letails please write hestner 
_@ , > 
KESTNER EVAPORATOR & ENGINEERING CO. LIMITED 
5 GROSVENOR GARDENS, LONDON, SW1 THE CHEMICAL ENGINEERS 
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(FRANCE 


Hydraulic 
Press Brake 


50-TON MODEL 


Can be pre-set for repetition | qu 

to single workpieces. Easy to set, simple to operat Capacity 63” wide. 

Rapid approach and 8 ton pressure return to pre-set 

upper limit. Accuracy of the stopping poin nd Stroke adjustable 4” to 4’. 
parallelism of the slide guaranteed bel 


clearance round the table and slide allows unrestricted 75, 105 and 140 ton models 
bending. Fixed table permits large sheets to ndle available also. 


Sole U.K. Distributors 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 


Tel WESTERN 6077 (@ lines) Teter: 23182 Grom: ACCURATOOL LONDON TELEX 
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‘Industry demands... Stainless 
Steel 


Jon am am om om om om om oe om ow oe oe 


! 
[ 
| 


ann 


Stainless Steel 


in all forms and finishes 


SHEET - STRIP -§ BAR - WIRE 
SECTIONS - TUBE -: FASTENINGS 


PADLEY & VENABLES so a» 


SUPREX WORKS - MIDDLEMORE LANE WEST - ALDRIDGE Nr WALSALL Phone: ALDRIDGE 52831 
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NEW EKCO SECONDARY 


-RAY GAUGE 
WITH * 1% ACCURACY OVER 


EXTENDED MEASUREMENT RANGE 


Here is a new development in Nucleonic 
gauges. The Ekco N658 greatly extends the 
range of measurement beyond the normal 
beta gauge range: strip metals and other 
materials produced by continuous produc- 
tion methods can be measured accurately to 


1°/, over a range from 0.01 in. to 0.§ in 


This Ekco N658 system of gauging main- 
tains product quality, reduces wastage and 





effects a great saving in production costs of 


thicker materials 


Auto control units, limit alarms, remote 
meters, recorders, etc., can be incorporated 
easily. The installation of ancillaries can be 
carried out either initially or at any sub- 


sequent date 


For full details and illustrated > 


literature just write or phone 


EKCO ELECTRONICS LIMITED Southend-on-Sea, Essex. Telephone: Southend 4949 


wes tie 


SHEET METAL INDUSTRIES 19 
February 1961 





THE MANAGING DIRECTOR is most excited about all this 


Rockets-to-the-Moon business. With reason! Millions of 


holes in these are being drilled by Desoutter Drills and 
filled by Desoutter Screwdrivers and Nut Runners. He says 
any moment these Rockets will be swooshing off with 
men aboard (and he hopes Ladies too and a Small but 
well-stocked Bar) to all parts of the Universe. He says he 
will gladly be a passenger on any of them with a slight 
leaning towards Venus 


’ je The old goat!” muttered a faithful ¢ mplovee - 


The P.S6M Rivet Miller AN 
Aviation Ltd. in the 


manufacture of tools put power into your hands 


the Thunderbird. 





DESOUTTER BROTHERS LIMITED 
THE HYDE, HENDON, LONDON, N.W.9 











RC 329 
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No. 6 SIZE SLITTER 12° WIDE 


"ARRANGEMENT c 
ARRANGEMENT easily accessibk 7-@ | >< y | 7-3 ->°4 


* PATENTED STRIPPING 
ATTACHMENT eliminating striy 
scratching. Easier Stripping 
* DOUBLE HEAD CAPSTAN »3< eo) 7 6 (e° 
COILER giving increased productio 
Manufacturers of 


ROLLING MILLS AND ;o36\1 86 & we >>) B) 


4UXILIARY EQUIPMENT 
for the Strip, Rod and Tube Trades : 


WHITEHALL ROAD * TIPTON * STAFFS ~* Tipton 2617/8/9 


TA 40 
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‘For years we have used Spire Speed 


Fasteners, and we're always looking 
more applications. More ways of 


saving time and money!” 


‘ 


Vauxhall Motors use millions 


ire parts every year. Manufacturers 








using mass production methods 
cannot afford to ignore the cost 
savings that result from the use of 
Spire Speed Fasteners, and indeed 
few do. But are vou making the 
most of the 600 types there 

are to choose from? One 

positive way of f nding out 


is to call in the Spire 








Representative at the design 








stage of your product 











He’s a fastening specialist. 


SIMMONDS AEROCESSORIES LTD. 





7, Cleveland Row, St. James's, London SW1 
Telephone: WHitehal! 3100 

Works & Head Office: Treforest 

Pontypridd, Glamorgan 


A MEMBER OF THE FIRTH CLEVELAND GROUP 
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TELEPHONE: P R T T NATional 0345 
i (10 LINES) 


COMPANY 


PLASTIC COATED STEEL SHEETS 


ACCREDITED STOCKHOLDERS FOR 
JOHN SUMMERS & SONS LTD. 


CANARY WHITE 


BLUE BLACK 
LAGOON GREY 
CREAM CHERRY RED 


LIGHT GREY LIGHT GREEN 


THE ONLY STOCKS HELD IN 


LONDON 


Supplied at MILL PRICES 
IN STANDARD SIZE SHEETS or SHEARED To your SIZES 





‘ 


(— > owe oe be i oi oc Se - ee oe — | 


. Getting entangled with a welter of competing firms 
all plugging separate pieces of product finishing equip- 
ment is a frustrating, staff-consuming trial of strength 
—a trial in which the overall view of a completé finish- 
ing system can easily be lost. That is why so many front- 
line manufacturers have long since pensioned off the old, 
piecemeal approach to product finishing and now dele- 
gate the whole responsibility to a single, specialist 
organisation—Lysaght-DeVilbiss. 
With no narrow interests to serve, Lysaght-DeVilbiss 
have the broad view and dedicated skill born of more 
than fifty years’ specialisation. They design, manufac- 
ture and install complete finishing systems, from metal 
pre-treatment to final stoving. For a sound, unbiased 
opinion on the surface coating system best suited to your 
product, speak to Lysaght-DeVilbiss without delay. 


No obligation, of course. ' % 


LYSAGHT-DEVILBISS 





complete product finishing systems 


LYSAGHT-DEVILBISS DIVISION OF JOHN LYSAGHT'S BRISTOL WORKS LTD 


47 HOLBORN VIADUCT LONDON EC1 TEL: CITY 4361 








The Laocoon Group—Vatican 
- 











Such antics are 


Getting entangled with a welter of competing firms 

all plugging separate pieces of product finishing equip- 

ment is a frustrating, staff-consuming trial of strength by 
—a trial in which the overall view of a complete finish- 

ing system can easily be lost. That is why so many front- 

line manufacturers have long since pensioned off the old, q 
piecemeal approach to product finishing and now dele- 
gate the whole responsibility to a single, specialist 
organisation—Lysaght-DeVilbiss. | 

With no narrow interests to serve, Lysaght-DeVilbiss 
have the broad view and dedicated skill born of more 
than fifty years’ specialisation. They design, manufac- 
ture and install complete finishing systems, from metal 
pre-treatment to final stoving. For a sound, unbiased 
opinion on the surface coating system best suited to your 


product, speak to Lysaght-DeVilbiss without delay. 


No obligation, of course. 





complete product finishing systems 


LYSAGHT-DEVILBISS DIVISION OF JOHN LYSAGHT'S BRISTOL WORKS LTD 


47 HOLBORN VIADUCT LONDON ECl1 TEL: CITY 4361 








The Laocoon Group—Vatican 




















One of Europe's fastesg and most advanced fully aug een arrow 
reversing Strip mills. I§cludes automati¢ |gauge| conga 
electronically controlleg programmed production. By 

modetn production advantages with out skills pf s 
experjence, we have strengthened the recognised of | quality 
in our\wide rance of Cald Rolled and Hardened a ipered 
Strip Steels. Finer quality, closer limits and compl ability ar: 
the rewards, which are gained from our \constant § to 
advancements in olling techniques. Remember} g : i Brand 
Steels are \made obly by J. B. & S. Lees Limited sees OMwich 
The name hat stards for jQuality and Service. 


HARPER GROUP COP 








J. BAX SS. Lees bid - West Bromwich 
ALBION STAIP MILLS - WEST BROMWICH © STAFFS a 
TELEPHONE: WES 1194-8 NE \ ESTASINGHE 1 RAM LE ES WEST BAK MW 


™ 
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ROBERTSON 
SENDZIMIR Cold Strip Mills 


For rolling all types of steel and non-ferrous metals up to 120 inches wide. 


oc 


WHA ROBERTSON 6 CO LTD 
SEWDTIMIR TOLD STP Mii 
z® st ) 


BEDFORD ENGLAND 





The constructi 1 ange has 
beco pend for details 
of the fe ese § should 


24, ENGLAND. Telephone: ASHfield 1671 
VERNON PLACE, SOUTHAMPTON ROW, W.C.!. Telephone: HOLborn 1324 
ice: 2 ST. JOHN STREET, DEANSGATE 3. Telephone: BLAckfriars 5860 





hig “Gia sate, ¥ Zz a 
th v8 By gyi 
ee i) Wit 


HOT-DIP ALUMINIZED STEEL SHEETS 


The “‘ALUDIP”’ process combines the strength 
of Steel with the heat resistant and anti-corrosive 
qualities of Aluminium 


Some of the advantages of “« ALUDIP”’ 

“ALUDIP” is the only coated steel on the market 
HEAT RESISTANCE n its price range offering Efficient Protection up 

to temperatures of 700 750° C 

Experience shows that “ALUDIP” sheets will give 
CORROSION 8 a longer life than other coated metals, especially 

n sulphurous atmospheres 

It can be fabricated by the usual metal working 
FABRICATION s processes, including welding and moderate stamping 

and drawing 

No further protective finish other than decorative, 


FINISH 


need be required 


Some of the uses of ‘‘ ALUDIP”’ 


® Silencers, exhaust ducting and flues 

@ Gas and Electrical Equipment for domestic and 
industrial uses 
Architectural construction; exterior and interior. 
Low Temperature Furnace Linings 
Grass and Grain Drying Equipment 


Heat Exchangers, etc., etc 


THE PROCESS WHICH UNDOUBTEDLY FILLS A RECOGNISED 
NEED FOR A RELATIVELY LOW PRICE HEAT RESISTING 
AND CORROSIVE RESISTANT METAL 


For further particulars please apply to: — 


COATED METALS LIMITED 


Head Office and Sales: PALMERSTON HOUSE, 
BISHOPSGATE, LONDON, E.C.2 


Telephone: LONDON WALL 1315 
WORKS: Bridgend, Glamorgan 


y i ad 
-~ 2 Ld i 
SHEET METAL INDUSTRIES 
February 1961 








THE “1 OEWY. ENGINEERING COMPANY LTD 
sr BOURNEMOUTH ENGLAND 








SONS AND COMPANY IeirvrEee 


RAW MATERIALS DIVISION 


Experts in Scrap since 1834 


WOOD LANE, LONDON, W.12° Phone: Shepherds Bush 2070 * Grams: Coborn, Telex, London 
And at 600 Commercial Road, E.14 * Canning Town, E.16 * Southall, Middx. * Bath * Belfast 
Glasgow * Hebburn © Kingsbury * Leeds * Luton * Manchester * Middlesbrough * Sheffield 
Southampton * Swansea * Brussels * Dublin * Mombasa - Nairobi * New York * Sierra Leone 

Singapore * Takoradi sent /964/ meat 
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Concentration 


Few more perfect examples 

of concentration—the co-ordination 

of eye, mechanical timing and innate 
personal skill—will be found than the 
art of the craftsman at the hammer. 
Father to son, down the generations, 
this ‘‘ know-how” is abundantly 

in evidence at Firth Brown 


y 
+ 


§ F, 
— . \ } \4'4 
' i / 
J y 4 ) N , am ) =) é 
ALLOY STEELMAKERS .- FORGEMASTERS - STEEL FOUNDERS - HEAVY ENGINEERS 


THos FIRTH s OHN BROWN LIMITEO HEFFIELE . ENGLAND 
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STEEL SHEETS 


STRIP MILL COLD REDUCED 


STRIP MILL HOT ROLLED 
ALL GRADES AND QUALITIES 


BLACK C.R.C.A. P.F. 
ZINC COATED 
GALVANIZED FLAT & CORRUGATED 
LEADCOATED AND TINNED 


BLACK M.S. SECTIONS. 


ROUNDS 











FLATS ANGLES 
SQUARES HALF ROUNDS TEES 


MEDIUM & HEAVY M.S. PLATES 


SAMUEL MERCER & CO. 


STEEL STOCKHOLDERS. ESTABLISHED 1900 


ELDON STREET HOUSE * ELDON STREET 
LONDON, E.C.2 


TELEPHONE: BISHOPSGATE 5651 


Warehouses: PADDINGTON NEW YARD, G.W.R., ALFRED ROAD, HARROW ROAD, W.2 
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the luxurious 
HANOVIA 
TURBOFLO heater 
employs PLASTEEL 


to enhance an 
elegantly functional 
3,000w heater/cooler 


the strength of metal 
married to the beauty and durability a PVC 


The Hanovia Tu-boflo, shown above, is a typical example of the use made 
in the newest and most advanced designs of the latest metal finishing 
materials—vinyl] plastic bonded to steel or aluminium. Named Plasteel and 
Plasminium, these new materials can be formed and deep drawn as easily 
as the basic metal and produce a finished article straight from the tools— 
saving the time and floor space taken for less modern finishing methods. 
In a basic range of attractive colours and designs, the plastic coating is also 
available in textured finishes such as wood and leather, and even in tartan 
effects. Plasteel and Plasminium are supplied in coils or flattened lengths 
ranging from 4” to 18” in width with metal thicknesses from 30 s.w.g. to 
18 s.w.g. Write for full details and samples of new Plasteel and Plasminium. 





Wharfdale Rd., Birmingham 11 Tel : Acocks Green 1186-7 
London Agent : Samuel Mercer & Co. Eldon Street, E.C.2 


ip L A a T i oe e &s Tel : Bishopsgate 5651 
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gives these reliability 


Quality Control at GAN means much more than inspection of the finished product. it means 
that minute examination at every stage of production ensures that each process is faultlessly 
carried out. Quality Control begins with the raw material and ends only with the severest tests 
on the finished article. Since its adoption by GKN over 20 years ago, it has become the most 


important single contributory factor to the superb quality implied in the initials GKN. 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., 


Screw Division, Box 24, Heath St.,,Birmingham 18: Tel. Smethwick 1441 Telex 33-239 
s /GF/2521 
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Perfect repetition —as provided by Araldite epoxy resins for jigs, fixtures and 
press tools. Replicas cast in Araldite are quickly and economically produced; 


they do not shrink on setting, and are resistant to damp and chemical attack. 


(A.R.L.) LIMITED - Duxford - Cambridge - Telephone: Sawston 2121 


{P553A 
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Multiform 


For forming heavy gauge 
parts from strip up 

to 3 inches wide 

and 12 inches 

developed length. 


31 inches long and accom- 


pace 3 

jiesets, if required 
S.3 Multiform is par 
parts requiring 


jally operatec . 
Heenar 

e automatic forming of 

ng, stamping 
using prog 


coining 


rk, such as pier¢ 
and trimming ressior 

can be operated tron front or rear, 
0 each ran 

ariable from 40 to 120 parts per minute 


arly robust and Jesigned 


has been 
articuiarly heavy ads exerted when 


auge sfriy 


g is new to your 
nay freely borrowa 
The Heenan Multi - 
ribes the technique 








WICKMAN “<> LIMITED 
FASTOSED MACHINE TOOL DIVISION, BANNER LANE, COVENTRY. Tol. Tile Hil 65251 
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SLITTING LINES 


for 


SHEET OR COIL 


@ Widths from 4’ to 60’ 
@ Stock thicknesses 0.001” to 0.15’ 





WOBS 272! 


Decoilers and Recoilers up to 5 tons 
capacity. Hydraulic coil removers. 


Strip Levellers. Scrap Choppers. 
Automatic Cutting Lines. 
LANCING 


Sole Agents for Nobs & Co., Thun, Switzerland :— MACHINE TOOLS LTD 


LANCING MACHINE TOOLS LTD. 


COMMERCE WAY LANCING SUSSEX 


4 


to be sure ! 


GRIFFITHS, GILBART, LLOYD & CO. LTD. 
EMPIRE WORKS, PARK ROAD. BIRMINGHAM. 
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ONE MACHINE 


..- for ALL manual arc welding applications 


IDEALARC TIG 


TRADE MARK 


... for large or small jobs... for use with inert gas 
and stick electrode... AC and DC welding current. 


At last, here is a welder which gives complete controls can be used for welding stainless or 
versatility to maintenance-welding departments aluminium. With just a flick of the switch, the 
or to job shop operations. The “IDEALARC" same machine can do production welding on 
TIG, equipped with high-frequency and watergas__ either AC or DC. 


te AC HIGH FREQUENCY FOR TUNGSTEN INERT GAS ye DC HIGH FREQUENCY FOR TUNGSTEN INERT GAS 
Ye AC FOR MANUAL ELECTRODES ye DC FOR MANUAL ELECTRODES 
Ye REMOTE CONTROL TO SAVE TIME ye OC FILTER FOR SUPERIOR AC HIGH FREQUENCY OPERATION 


For further details write t« 


THE LINCOLN ELECTRIC COMPANY - CLEVELAND - OHIO - USA 
the world’s largest makers of arc welding equipment 





Up the Lilywhit 
produce their 
polished ar 
The famo 
crattsma 
meeting was held 
only astonest w tror 
Receipts for seas 1884-85 wer 
£4.11. 1d. The 
Southern League the follow 
Division of the Footba 
They have twice wor 
Spurs gained promot 
next season won the 
One of the stars of that 
wing-half Billy N 
greatest, anc certainly the n 
the decade. Att! 


ten games to break an all-tin 


> ref : 





Bright STEEL Strip- 


CONSISTENT EXCELLENCE is the basic quaiity for which 
another kind of first class strip has 

also become famous BRIGHT STEEL STRIP — stocked 
and supplied by HEMMING. 


ALL STOCKS ARE PROCESS-PROTECTED 

FROM RUST AND CORROSION v 
SAVE CAPITAL AND PRODUCTION SPACE BY ’ 
ORDERING STEEL CUT TO YOUR SPECIFIC 
REQUIREMENTS, AS AND WHEN YOU NEED IT. 


IMMEDIATE DELIVERY BY HEMMING LORRIES. 


A 


Bright Stee! Strip — Mild and Spring, Coils and Lengths. 

Bright Annealed Spring Stee! Flats. 

Silver Stee! —Round and Square 

Bright Flattened Mild Steel Wire, with Round and Square Edges 


J.A. HEMMING LIMITED { it it comes trom 


' ‘ HEMMING — it comes 
4 Park Rd., Moseley, Birmingham 13. of good stock 
Tel: Birmingham SOU 4511 (five lines) ! 
Works: Orchard Street, Oldbury 
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of 
SHEFFIELD 
Auxiliary Equipment for 
Strip Mills, Box and 
Tube Works 


Full range of Slitting Machines 
for .005” up to 4” thick Coils: 


4 


6"- 48” wide and 1 cwt. to 10 tons 


FRED CAM (ENGINEERS) LTD., 5 Joun st., snerrieto 2 


Telegrams: ‘* Camshef, Sheffield 2°° Telephone Nos, 51824 and 52339. 
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Almost unlimited in its field of application, the 
‘Pop’ Riveting System is being used for an eve: 
widening range of assembly operations in thesheet 
metal industry. Requiring only one operation by TUCKER 
one operator, working from one side of the 


o 
material only, to set or clench the rivet, it enables 
rivets to be set in positions inaccessible by other 
methods. THIS COULD BE THE ANSWER TO 


YOUR ASSEMBLY PROBLEMS. We will gladly RIVETS 


send you further details on request ee 
lustretes 


Geo. TUCKER EYELET Co. Ltd., Walsall Road, BIRMINGHAM, 22B Clothing locker 


Telephone: BIRchfields?481! (9 lines) Telegrams: EYELETS, BIRMINGHAM ec way ones 


The trade irk ‘POP’ is registered in respect of rivets in the Ur ited Kingdom ae Mvementel 


suntries a the ame of the Geo Tucker Eye 





= Lt your need is | 
/ § TEEL SHEETS _ / 
/ | PLATES SECTIONS 
BRIDGE RAILS 
TRON AND STEEL 
MERCHANT BARS 
HOOPS a | jj 
“TC. / 


fagle Norks a / 
GREETS GREEN pe - “Telephone : 
WEST BROINMICH [7 TIPTON I6ll 


(10 lines) 
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PRESS SHOP SERVICES 


J. P. UDAL LIMITED, Interlock Works, Court Road, Birmingham 12 


Telephone: Caithorpe 3114 6 





[wee Introducing 


2 3 4 
Outstanding Industrial Cleaners 


for metal components and parts (Ferrous 
and non-Ferrous) requiring rapid, safe and 
efficient cleaning between manufacturing 


te ° processes. For recommendation and sample, 


send us particulars of your metal-cleaning 
problem 


ee 


———— a 
= oe aughan LEGGE ST., BIRMINGHAM, 4 


: @ 








R 


CERFA- KLEEN 


the outstanding industrial cleaner for higher productivity 
AVOUUUVELAAEURSAEONDRSUSYOANOLOOSEUEEUADORDOADELISSUATOLUSOQEDUODOEDAEUSEOEE OOD SESADOSOOEOOADAUOOUOESOOUOSUASONSUERUOROOESAUOLLOOOSDOSOUROONLAEOOSULSSS HOGI SOUEREEEOOEOANEDONOOOEDOOOIINN 
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SHEET METAL 
WORKING 
MACHINERY 
OF EVERY DESCRIPTION 


WHEELING MACHINES 
POWER & TREADLE 
GUILLOTINES 
BENDING & FOLDING 
MACHINES, ETC. 
SPECIALIZED ROLLING 
MACHINES 


Send your orders to the 
Pioneers with the Trade 
Wide Reputation. 


GEORGE 


MOTORIZED POWER GUILLOTINES 


8 ft. x in. 6ft. x 4 in 
6 ft. x { in. 4ft. x in. 
2 ft., 3ft., 4ft., Sft. x Zin. 





KENDRICK tro., sraproro st., BIRMINGHAM, 5 Sf. x Ain. 


Telephone: Midland 1648 


Guillotines 








FULLER HORSEY 


SONS & CASSELL 


ye as. 


—— 


10, LLOYDS AVENUE- LONDON -E.C.3. Phone ROYAL 486! 


Rotnbone 
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Miexezy | 
Sod dolela23 


STEEL SHEETS 


COLD REDUCED BRIGHT AND HOT ROLLED, BLACK, GALVANIZED, GALVATITE, 
SPELTAFAST, ZINC PROTECTED, BLUE PLANISHED, TINNED, LEADCOATED, STAINLESS 


MEDIUM AND HEAVY MILD STEEL PLATES 
TINPLATES, TERNEPLATES, BLACKPLATES 
WIRE 


BRIGHT, ANNEALED, TINNED, COPPERED, GALVANIZED, WELDING 


BRASS and COPPER 
SHEETS, STRIP, TUBES, RODS, WIRE, SECTIONS 
ALUMINIUM, MONEL METAL 
ZINC SHEETS 
INGOT TIN, SOLDER 


EBRAHA:, 
~Q- SMITH LTD 


260 GRAY’S INN ROAD, LONDON, W.C.i 


Telephone TERMINUS 6400 (12lines) Telegrams: “ METINGEN, KINCROSS, LONDON” 





FORMING - BENDING - STAMPING - PUNCHING - NOTCHING 


The Press Brake 
illustrated is equipped 
for Automatic 
Cycling. This feature 
enables the machine 
to be operated by 
semi-skilled 
personnel with 10 

to 60°. increase 

in production. 


PRESS BRAKES 


Cincinnati Press Brakes give the accuracy for 
g y 


assembly-line production, the adaptability ACCURACY 


that lets one machine tackle many opera- 


tions, and the built-in strength that means ADAPTABILITY 
trouble-free service 
ENDURING STRENGTH 


Please write for your copy of the Cincinnat 
Press Brake Catalogue. 


The CINCINNATI SHAPER CO., LTD. occocroes ys excision ann woes 
A wholly-owned subsidiary of The Cincinnati Shaper Co., 
Cincinnati, Ohio. U.S.A. E. H. JONES (MACHINE TOOLS) LTD., 
PEEL PARK PLACE, EAST KILBRIDE, GLASGOW Hove, London, Birmingham, Manchester & 
Telephone: East Kilbride 20641 = Bristol. 
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C) {. 2 # 

(licotts Gnamel © 

She Lifetime Sinish . po dines : 
Available 


in nearly 
all 


SS Acs 


on 


Only in 

Vitreous Enamel 
can you get 

the durability 

of Porcelain PLUS 
heat resistance 
of at least 450°C 
PLUS choice of 

a wide variety 
of completely 
fadeless colours 





Send your work to the leading firm of 
Vitreous Enamellers to the trade 

THE RUSTLESS IRON COMPANY LTD 
TRICO WORKS, KEIGHLEY Telephone: 3737 
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“Quick Action” 


BRAUER 
** Quick Action” 


Te 
at 


(King’s Langley) Ltd 


»ggle Clamps in use 
the factory of 
T. DAVIS 


a, 


FWS 











*‘SGOLIATH?”?’ Portable 


ELECTRIC HAND SHEAR 
Cuts up to 14g. M.S. also Hard Stainless Steel 


BRITISH 
MADE 


The “*Goliath’’ Portable Electric Hand 

Shear is indispensable wherever sheet 

metal of any class requires cutting. It will 

cut steel, aluminium, brass, copper, zinc 

fibre, etc., etc., and without burr. it will 

= cut straights and curves with equal facility 
WEIGHS ONLY large or small circles. Easy to operate 
little or no pressure is required behind 

6 ib. the machine, which finds its own cutting 

speed (hard pressure does not increase 

tting speed 


ARTHUR DRYSDALE 
AND CO., LTD. 
58 COMMERCE ROAD, WOOD GREEN, LONDON, N.22 


Telephone: Bowes Park 7221 








The fast and effortless action of BRAUER 
TOGGLI 


They save thousands of man-hours wherever 


rate 


CLAMPS gives powerful, accu 


holding 


they are used in industry. Seen here are types TC.25 
and TC.80 being used on a brazing 

jig for the production of 
lrame- 


panel 


Send 


instrument 
works now for 
illustrated catalogue 

and technical data to 
Dept. 24, F. BRAUER LTD., 
HARPENDEN, HERTS 
i/lman Grou 


Member of the Cope 


GALVANIZING 
BATHS 





| Size, plate 


thickness and 


corner radius 
to customers 


requirements. 


Made from 
special low 
carbon, low 
silic on steel, 
dev eloped to 
resist attack 


by the spelter. 








BT to 


breal 


DORMAN LONG (s...i) LTD 


MIDDLESBROUGH AND LONDON 
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aT 


| 





ee 


> The - 
.. - 


none 


Hold-ups still happen in the roaring, 
industrial West—production hold-ups 
with cars, machines and furniture. Wise 
manufacturers protect their production 
schedules with the JGA, the fastest, most 
reliable gun that ever sprayed paint 
Send for leaflet F Fzoon paint-finishing’s 
No. 1 trouble shooter 


h LYSAGHT-De&VILBISS 
>re-treatment nvevor 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


AEROGRAPH 
DEVILBISS 


Finishes the Worlds Products 


Sales Division 
n Viaduct, London EC: Tel: CITy 436: 





—— 2g 
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E AEROGRAPH-DeVILBISS COMPANYLTD 4 





PROTECTION THROUGH THE AGES—2 


tion Of the value of 
s making was disp 
Sth century armourers 
t latter . 
1 at thus 
outstandi 
ormation to the 


ot 


SHIMWELL & C? LTP ~ONP Oy, 


STEEL SHEETS — TINNED OR LEADCOATED BY THE HOT-DIPPED 
PROCESS FOR ENDURING PROTECTION AGAINST CORROSION. 


WELLINGTON ROAD, LEYTON, LONDON, E.10 
TEL: LEYTONSTONE 2261-3 





MARSHALL RICHARDS 


Sa the Fae 


wire METAL FORMING EQUIPMENT 


PRECISION ROLLING MILLS 
MARSHALL RICHARDS 


neir daAR neo ferr and 
g eered R g isa ri 


west a y sheet. str wire or 


f MARSHALL RICHARDS mills 
high separating force istrated 


roducer 


‘\ 


e by MARSHALL RICHARDS 
7, a , nbony 








Pneumatic 
Die Cushions — for 


BETTER PRESSINGS 


mx 








TINMENS, PLUMBERS AND OTHER QUALITIES 
WIRE or TAPE, Solid or resin cored 


TO BRITISH STANDARD SPECIFICATIONS 


-Puwmwm<e-Ze 


WORSON DIE CUSHIONS L?. 


= RABONE LANE WORKS, SMETHWICK, 
ST. 4 Tel.: SMETHWICK 0939 | 


BATCHELOR, ROBINSON & CO. LTD. 
19 BORDESLEY PARK ROAD - BIRMINGHAM 10 | 


STANNUM, BIRMINGHAM PHONE: VICTORIA 2291-2 








| 
| 
| 
| 
} 
FOR DETAILS APPLY:— | 
| 
| 
| 
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phone 


CHERTSEY 
2101 


for the 
‘complete 
‘stockist 
service in 


STEEL and 
ALUMINIUM 


to all 
branches 
of the 


industry 





; 
j 


Mild steel plates §” thick and up 

Guillotine re-shearing 

Coil slitting up to 48” wide 5 tons weight 
Continuously galvanised coil and sheets 

Zinc coated sheets 

Sheets produced from coil stock in sizes required 
Miscellaneous stock sheets. 


ALUMINIUM 


Aluminium alloy products 

Coil strip and sheet 

Rounds, squares and hexagons 
Extrusions and special sections 
Blanks cut to special requirements. 


PLASTIC 
BONDED TO STEEL SHEET 


Stocked in 10 colours. Supplied in standard size 
sheets or guillotined to sizes required. Supplied 
at mill prices. Write for free colour chart. 


METALS LIMITED 


Hanworth Lane, Chertsey, Surrey 


Telegrams: Gradesmet, Chertsey 


Prompt deliveries by road 
throughout the Country 





HALLDEN ROTARY TIN-PLATE SHEARS 


BUILT BY ROBERTSON 
ARE INCLUDED IN THE THREE 
ELECTROLYTIC TINNING LINES 
INSTALLED AT THE VELINDRE WORKS 
OF THE STEEL COMPANY OF WALES LTD. 


- . 7 , - oe, 


f Wales Ltd 


The three Cut-up Lines fitted with this Hallden design machine are capable of dealing with 
all un-plate gauges and sheet sizes up to a rate of 428 sheets per minute. 
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STEEL ex 
STOCK weELL’s 


MILD STEEL ROUNDS, SQUARES, 

FLATS, R.S. CHANNELS, JOISTS, 

ANGLES AND TEES EQUAL AND 
GALVATITE UNEQUAL, HOOPS, CONVEX, 
BRIGHT ROUNDS FREE CUTTING 
AND SHAFTING, 1000 TONS PLATES 
PLAIN AND FLOOR. 


; Stelvetite 





and 


. BLACK SHEETS in 


HOT ROLLED STRIP MILL QUALITY. 
PRIMES AND MISCELLANEOUS. i "9 a, if 
COLD REDUCED STRIP MILL QUALITY. 


PRIMES AND MISCELLANEOUS. 


C.R.C.A.P.F. QUALITY 
GALVANIZED CORRUGATED SHEETS. 











Sandvik 


Swedish 


Spring 


steel 


SANDVIK 


— 


finish 


g supremacy of quality 


Write for brochure E. 120 


SANDVIK Hardened and Tempered Steel Strip 
is available, in standard grades and sizes, from 
STOCK in BIRMINGHAM. 


SANDVIK SWEDISH STEELS LTD. 


Manor Lane 

Halesowen, Birmingham 

Telephone: Halesowen 2121 (7 lines) 
Telex: 33164 
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THE LOCKFORMER 
makes five different 
standard locks 


| 
| 
| 





| Pe 


| a = 








@ Edges joined by any of these locks 
are neat and strong, without dis- 


tortion. 


Speeds of 20 ft. per minute, giving 
much faster rates of fabrication. 


Saves welding and often makes it 
possible to use a thinner gauge of 


sheet. 


@ Two sizes, with maximum capaci- 
ties of 16 and 20 gauge. 


Illustration on left shows some cf the forms which 
can be produced by special Lockformers and rolls 


OLIVE; MACHINERY CO:-L7D 
- 196 DEANSGATE MANCHESTER 3 
TELEPHONE BLACKFRIARS 2950 TELEGRAMS UNRIVALLEO MANCHESTER 
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The ROSAN sir" 


The fastening that 
does not require 


“RIVETING OVER” = 
kaa —- HOW IT WORKS 


ni 
b> = =} y — 
SS Yy ft 
et — Y | 
TS — “a $3 
=) 
a, 


THE ROSAN PRESS NUT 


The Rosan Press Nut is cheaper, easier and 
faster than other methods of providing tapped 
holes ia sheet or plate The same size Rosan 
Nut is suitable for any thickness of sheet 
“ There is no maximum sheet thickness.” Drill 
or punch hole in sheet metal to specific 
diameter. Insert smaller flange into hole 


INSTRUMENT SCREW CO. LTD., Northolt Road, South Harrow, Middx. Byron 1141 


TA 1$.14 





— EX STOCK — 


COILS or LENGTHS. 

COMPREHENSIVE 

RANGE of WIDTHS 
and GAUGES 


POUND ROAD, CHERTSEY, SURREY 
Telephone: CHERTSEY 3451/2/3 


SUMMERS “GALVATITE” EX STOCK.TO YOUR WIDTH. IN COILS OR LENGTHS 
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Whether you solder to 
a) keep things IN...... 

















success 
is certain 
with 


re 
FLUXITE 


*t go wrong with 


Every engin- 
schanic con- 
1 a soldering 
LUXITE 1S 
never lets 
LUXITE’S 
arity 1s prool 


ts qualities 


FLUXITE LTD 


BERMONDSEY STREET © LONDON S.E.1 


HOP 2632 





WORCESTER 


BENCH PRESSES 





Specifications 


CAPACITY 6 TON 3 TON 2 TON 


Overall 
Dimensions: 35°HxIS”°Wx25" 28°Hx!2”Wx2 
Fixed stroke: 1',”, 4,” or ” I” or 
Ram adjustment hd “%" 
Open tool height 8” 6” 4K" 
Throat 4." heed 2h" 
Bed size (2°Wx8*.” oe" Wx«6',” 7°W x54" 


22°Hxi0°Wx2i* 


” or u* 


Optional extras: Single stroking clutch mechanism. Floor stands 
Crankshaft extension for auto-feed drive 


| OFFER We will gladly advise you upon the 


suitability of Worcester Presses for 
your job upon receipt of full parti- 
culars with, if possible, samples 

of the work to be done. 


ee itiustr 


JONES & ATTWOOD LTD. 


Dept. W.3 


STOSRSmeSE WORCESTERSHIRE 


Telegrams: HEAT, Stourbridge Telephones: Stou dge $106-7-8 
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DO WOU USE 


PHUSPHON 
BRON 


INI 


Any width up to 12 


Thicknesses down to .002° 





To British Standard Specifications 


407/2 and 407/3 


J.F RATCLIFF C=» LTD. 


NEW SUMMER ST. BIRMINGHAM 19 


Telephone : ASTon Cross 4116 (5 lines) 
Telegrams: RODENT BIRMINGHAM 19 








FOR 
IMMEDIATE 
DELIVERY 


SMG 


Treble acting 


‘ HOT DIP 


GALVANISING 


Hydraulic 
PROMPT 
COLLECTION 
* 
PROMPT 
DELIVERY 


* 
Phone 


READING 63211 


(10 lines) 


Drawing Press 


Maximum ¢t 
140 tons 

39 33 
draw 8 


PEARSON D ANKE LTD| 


1-3 Hale Grove Gardens, London, N.W.7 
Telephone: Mill Hill 3232 Telex: 23273 


tal pressure 
Size of table 
Maximur 


depth of 


NRP 5104 


58 


IDEAL 


CASEMENTS 


LTD. 
| GALVANISING DIVISION 
READING 

® 


Hot dip Galvanisers for 
all Trades 


(READING) 





Extens s to plant & equipme 
ess 3,000 tons per m 


Inake an IOERL jot of #/ 
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All types of press work 


up to 150 tons—any metal 


Deep draw work 


a speciality 


Also milling, drilling, 
capstans and 


assemblies 


Corfield & Buckle Ltd 


Solves 


a Pressing 
Problem/ 


IT’S HELD ec"? 
IT’S RELEASED 
Enables ferrous parts to be 
fed to power presses faster and safer . . . so increases 
output without risk to operator. Design (Patent 738193) 


incorporates a special permanent magnet of high lifting 
power and instantaneous cut-off is provided by thumb 


pressure on the convenient trigger. 
Simple 
a A MD ON et hind 
Efficient VEREKER HOUSE , GRESSE ST. LONDON W:. Museum 1039/1099, 


SHEET METAL INDUSTRIES 
February 1961 





NO DOUBT ABOUT IT, 
Crosiandg dies Cu 

\ anit 1S materiai ( ese 
nportant reasons. They b 

ind pierce m one operation 
They are an ama ingiy cheap 
method of tooling steel, nor 
ferrous ind non-metal 
materials They save 
96°, bench time con 
with hand methods on 


to medium non-repetitive r 


They are infinitely 
than orthodox tools 


super-hard steel cutting 


are set in a densified laminated 


material of high te 
BLANK AND strength and give clean 
results. And they're chy 

PIERCE DIES maintain and modify. 


These aretacs -Hovethem® yourHoftt! 








Write for fully descriptive literature to: William Crosland ks) 


BREDBURY NR. STOCKPORT Telephone: WOODLEY 2621/2 





H. ROLLET & Co. Ltd. London, Liverpool, Birmingham, Manchester, Leeds 
Rod, Tube, Sheet in Copper, Aluminium, and Alloys since 1896 


Teace of mind 


easier living with guaranteed 
quolity and service 
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GAS AND 
_ AIR BLAST 
" BRAZING 
' BLOWPIPES 


ro * Designed to operate with 
ink a 
& a minimum air pressure of 
o,< i] l a Pp U oO 


approximately ; Ib and 


More than Skin | hes" 


* Suitable for towns gas at 


™ 


-~Deep | 7" 
*S ngie lever control over 


Cruickshank-Pennsalt and Cruickshank-Iridite whole flame range 


processes give that added protection in depth to * Built ir 
your products. — wa oe 
The extensive range of these time proven pro- 
cesses gives you the process to suit your product— flame intensity 
with economy and reliability of operation. able pilot 

Why not write asking for our representa- 

tive to call and discuss how Cruickshanks 

can help in your finishing line? 


screw giving variation of 
and adjust- 


The result of many years 
practical experience, our 
range of blowpipes com- 
prehensively covers all braz- 
ing requirements. Although 


ocesses for we illustrate only two from 


Phosphating 

Cleaning 

De-rusting 

Aluminium pre-cleaning 


our range, we manufacture 
blowpipes for ise with 
Calor, Butane r Propane 


gas and nvite you to 





write for fully ustrated 
literature giving complete 
details 


Chromatic conversion processes for ' 

@ CopperandBrass @ Zinc [ALCOSA 

@ Aluminium @ Cadmium — ‘ig 

@ Magnesium @ Silver . 

Processes you can rely on, supported by *‘ALCOSA’ PRODUCTS INCLUDE: 


— chemists and technical service Blowers * brazing equipment * gas and oil burners 
engineers. fans ~* furnaces portable forges 


soldering and tinsmith equipment, etc 
R. CRUICKSHANK, LTD. 


UUHSHAN CAMDENST.,BIRMINGHAM! A. H. WILKES & CO. 


Phone: CEN«wal 8553 (6 lines) A subsidiary of William Allday & Co., Ltd. 


Grams: Cruickshenk, Birmingham 

. Head Office: 
“Pennsalt” is a Trade Mark of the Pennsalt Chemicals Corporation, ’ ‘ 
Philadelphia, Pennsylvania, U.S.A., licensed to R Crulekshank. ‘ALGOSA WORKS, STOURPORT-ON-SEVERN, WwoRCcs. 
Lid., for use in the U.K Tel: Stourport 2311-4 Grams: ‘YADALL’ Stourport 
“Iridite’ is a Trade Mark of the Allied Research Corporation Inc . 
Baltimore 3, Marylend, U.S.A., licensedto R. Cruickshank, Lid. London Office: 158 Birchanger Rd, S. Norwood, S.E.25 
for use in the U.K Tel: Addiscombe 1162 and 1295 
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HABERSHON 


STEEL STRIP 


GETS OFF TO 


A CLEAN 


df 


START 


6. 


Before any slab of steel is selected for hot 
rolling into Habershon strip, it is subjected 
to * wheel-abrating *’. This high-velocity bom- 
bardment not only cleans off rust and scale 
but it clearly reveals any surface faults in the 
meta! 

Ihe photograph clearly shows the effect of this 
preliminary process, by which Habershon’s 
ensure that their strip is right —right from the 


sfart 


UN sre 


means quality in quantity 


) J HABERSHON & SONS LTD., ROTHERHAM. Tel: 2081 (6 lines) 


London: Enterprise Works, Angel Road, Edmonton, N.18. Tel: Edmonton 5081 


Birmingham 


Daimler House, 


Paradise Street, 1 Tel: Midland 1966 


OA/5400 
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AUTOMATIC 
EXTRUDING 
PRESSES 


A Rhodes speciality 


@ The succéss of these presses 
largely depends on ‘know-how’ 
in a field of presswork where 
there has been close co-opera- 
tion between the user and the 
builder of the machines. 


The designs incorporate Knuckle 

Joint Action and are available 
in a wide range of sizes from 80 
to 2,000 toms pressure. 





OF WAKEFIELD 


: oR 
: ak S \ Os 
JOSEPH RHODES AND SONS LIMITED S Ps 
BELLE VUE ~ WAKEFIELD - SCE PRREMIR2 7 56 ss) Ssus gy 8 
NDON: Norfolk House ‘ence Pountacy Will, E.C.4 
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& €CoO. LTO. 


ST. MARKS STREET, WOLVERHAMPTON. Groms Attention W'ton 


MANCHESTER Te Messiey 483 
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GALVENES Restrainers in acid pickling 
for ferrous metals 


Al T } 
5] % | a 


Al 


— sis sai reelain aleae Assured consistence in quality. 
iw iw ‘ iN - = Easy to apply. Simple to obtain. 
ILC.l Dyestuffs Division Chemical 
Pamphlet No. 2 gives full information 


Copies available on request. 



































IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON SW1 ENGLAND 
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Have youa labour 
problem? . operators 


like the 


73 + bed ag 


Because Burger output does not depend 
upon operators strength — the character of 
blow or pressure is always constant — just 
plug in to your airline. 

With variable speed, stroke and dwell; hand, 
foot or guard operation the Burger Press 
is unique. 

Model DO 4 shown, has capacity up to 6tons 
at 85 Ib. p.s.i. Other models up to 16 tons 


Anything the Fly Press did — this will do 
better, and usually cheaper and quicker 


ae Rl 


Lever Hand Control 


HENRY PE 


32-38 OSNABURGH STREET 
Telephone: EUSTON 4113 














HOT AND COLD ROLLING MILLS 





LS FOR HOT AND COLD ROLLING 


(BRIGHTSIDE) === 


STEELWORKS PLANT AND AUXILIARIES 


THE BRIGHTSIDE FOUNDRY & ENGINEERING. CO. LTD. 


G.P.O. Box 118 SHEFFIELD 1 





BS.64 
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can be 
the answer 


> 


J. SIMPSON & SOW (ENGINEERS) LTD. 
MORETON WORKS, 

ROUND GREEN, 

LUTON, 

BEDS. 


Telephone: LUTON 5851/2 
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for all purposes up to 21° wide 
IN ALL THICKNESSES 











: THE a 
AD IRON & STEEL CO LTD & 


MONMOUTHSHIRE 
TELEGRAMS: WHITEHEAD NEWPORT — 







CARAS" 













PRESS BRAKES 


HYDRAULIC |) MECHANICAL 


component. 
This Tool Service inevailable 
for users of any make 
of Press Brake. 
Full particulars in 
Publication No. 4 
sent on request, 





Variable length of working 
stroke. 

Continuous or single stroking. 
Beam reversible at any point 
of down stroke. 

Facility to dwell at bottom of 
stroke. 

Repetitive air bends to same 
accuracy as obtained with 
Mechanical Press Brake. 

Full particulars in Publication 
No. 16—sent on request. 








1 BRONX ENGINEERING CO. LTD., LYE, WORCESTERSHIRE, ENGLAND 


BRONX YE e \ a 8 
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NON-ABRASIVE SPECIAL DIE STEEL 





ONE OF THE RANGE OF CELEBRATED 
‘CASTLE’? BRAND TOOL STEELS 


N.A.B. Tool Steel has been proved over the years to be the 
answer to all Tool Room Problems. 

Having an extremely long life between runs, with maximum 
overall performance, N.A.B. is ideally suited for STAMPING, 
FORMING, TRIMMING DIES, etc. With N.A.B., distortion 
and shrinkage in hardening are eliminated, and therefore 
unsurpassed for the manufacture of dies having the most 
intricate of shapes. 


Sole manufacturers: 


WATSON, SAVILLE & CO., LTD. 


BRUCE STEEL WORKS, SHEFFIELD, 3 
Phone: SHEFFIELD 20266-7 (P.B.Ex.) Grams: SAVICO, SHEFFIELD 3 


"The Die Steel which never Dies” 




















Cornercrott 
poovide on SHEET METAL WORK 
unparalleled 
precision 
engineering Large structures, cabinets, desks or small components 
service for the manufacturer. all materials including stainless steel and Titanium. 
We have 125,000 square 
feet of shops producing 
sheet metal work structures METAL SPINNINGS 
and components, metal 
spinnings, assembly 
fixtures and jigs, special In all the usual materials—high dimensional accuracy 
components, press from blanks of up to 72” diameter. 
tools and pressings, plastic 
mouldings, etc. Our 
work is helping many of PRECISION MACHINING 
Britain’s leading 
manufacturers — perhaps 
we can help you too? Complete modern tool-room with jig-boring, Keller die- 
sinking, Gorton duplicating and other precision machines. 


Head Ofhce and Works 


Ace Works, Coventry CORNERCROFT LTD 
Telephone : Coventry 23391-5 
Subsidiary Companies: Cornercroft 


pg os gE em arm THE CORNERCROFT GROUP OF COMPANIES 


S06 
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RONNOQVIST PRESSES 


@ This type LV inclinable Press is one of the wide range 
now available in this country from Ronnqvist & Soner 
of Sweden. 


These presses are characterised by up-to-date design, 
first-class workmanship and the highest quality 
materials. 


Rénnavist Eccentric Presses are made in a number 0 
types and range from 16 to 250 tons capacity 
Ronnavist Friction Screw Presses range from 30 tc 
750 tons. 


DELIVERY OF MOST 
SIZES CAN BE GIVEN IN 
UNDER SIX MONTHS 


LANCING ‘ 
uacumeroosiro Sole Agents for RONN@VIST & SONER, SWEDEN:— 


LANCING MACHINE TOOLS | LTD. 


COMMERCE WAY : LANCING 
Telephone: Lancing 3410 





A Minute Saved 
is a Minute 

° JZ Speetol Ratchet “C” Clamp is 
Gained (5 one of the most striking advances 


in clamping practice which we have 
so far developed. Instead of wind- 
ing the spindle up to the job, it is 
just pushed straight through the 
ratchet on to the work as shown in 
illustration 1 alongside. Then a 
fraction of a turn of the large dia- 
meter hand wheel as shown in Fig. 2 
completes the operation. Other 
advantages are increased strength, 
plus sensitivity. 

Patent No. 61504 





Speed Tools LZ | 


VEREKER Pee GRESSE ST.. LONDON W.I. Museum 1039/1099. 
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Meeting your needs inSTEEL SHEET - TINPLATE - BLACKPLATE 


- Large stocks of John Summers hot 
rolled and continuous mill cold reduced steel, 
in all qualities. FULL FINISH_/E.D.D. and 


guaranteed vitreous enamelling grades. 


ON AIR MINISTRY LIST 
OF APPROVED SUPPLIERS AND 
AIR NAVIGATION REGULATIONS 


Stock material re-sheared to 8ft. long 
by }” thick, and thinner 
Circles are supplied up to 40 in. dia. by 14G 
and thinner. Write for our useful 
brochure : ‘King’s Vade-Mecum’ 1959 
edition, a complete gauge table and 
synopsis of materials supplied 
Contact our Head Office at :— 
Mechomcai gauging and sorting tables, with battery of shears for redimensioning unit sizes 
PARK STREET - BULL RING - BIRMINGHAM, 5 
Wi LL iA NI K j N G LTD phone MiDiand 4044 (4 lines 
or SANDWELL WORKS - WALSALL STREET - WEST BROMWICH 
; ; , accheaite ‘phone WEST BROMWICH 2401 (2 lines 


7 . LONDON OFFICE : 39 Victoria Street, $.W.1. "phone ABBey 6873 





x continous tip-top performance ry: 


/ 


FercHer MitterR 
drawing lubricants 


FLETCHER MILLER LTD., ALMA MILLS, HYDE, CHESHIRE. 
Telephone: HYDE 347! (5 LINES) Telegrams: EMULSION, HYDE 


LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, GLASGOW 
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High Quality 
High Efficiency 


RESISTANCE WELDERS 


SHEET METAL 
February 1961 


INDUSTRIES 


for all purposes 


Specifically designed to reduce operator fatigue to the 
absolute minimum, S.R.W. Resistance Welders give a 
proportionately higher productivity rate with consequent 
reductions in overheads and operating costs. 

They are of extremely robust construction, can be 
depended upon for complete reliability and all machines are 
guaranteed for 12 months against defective workmanship and 
design. 

Good delivery and the services of our qualified technical 
staff are available to advise on your welding problem 


Manufacturers of all types of Welding Machines including: Foot and Air 
Operated Pivot Type Spot Welders. Vertical Sliding Head Spot and 
Projection Welders with full electronic control. Seam Welders. Flash 
Butt Welders. Rivet Heaters. Auto Wire Butt Welders. Vertical Sliding 
Head Electric Resistance Hot Closing Machines with full electronic control 
of pressure and current 





MAYPOLE FIELDS - CRADLEY - STAFFORDSHIRE A 








Heath 69421 s: Endurance, Cradley Heatt 








DWE 


For all shapes and sizes... 


THE 


| 
f y 
y/ 


HYDRAULIC 
UPSTROKING 
BENDING 
PRESS 








CAPACITY IN | PRESSURE| LENGTH 
MILD STEEL IN TONS | OF STROKE 


6x z'| 56) 0-8' 
8' x z'| 105 | 0-12" 
8 x #"| 140 |0-12" 
10’ x + | 225 |0-12' 


OTHER CAPACITIES UP TO 12 x }’ 


Details from sole world agents 


GEORGE COHEN 


fin SONS AND COMPANY LIMITED 


0) SUNBEAM ROAD, LONDON, N.W.10 STANNINGLEY, NEAR LEEDS 
m Phone: Elgar {222 /7 Phone: Pudsey 2241 



































GROUP 
eS 








—_— = 
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The transistor 


Look how SpacesaVer Wedge-belt D1 


vere recently faced with an unusually difficult 


already proving their worth 
Scotush Agricultural Industries Ltd lasgov 


problem. An air blower, directly-driven by a 


2§ h.p. motor, had to be stepped up in speed 


BETTER THAN BELTS - COMPACT AS CHAIN - GENTLER THAN GEARING 
from 1480 to 1660 r.p.m., but the shaft extension 


was only 2}". Even so, a SpacesaVer drive of 25 h.p. capacity could be mounted. SpacesaVer 


pulleys 9” and 8” diameter (face width 2.73, boss length 1} 


and three No. 710 Beta-section belts did 
the trick. In fact, as the works’ engineers then commented, “SpacesaVer is the complete answer 


Are you using SpacesaVer drive catalogue 135 


20 yet ? 


J-H-FENNER & CO-LTD-HULL 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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EASIER DRAWING AND PRESSING... 


at 








Another reason why industry is changing over to 


DRAGONITE 


ELECTRO-ZINC COATED SHEET STEEL 


These are some of the 
industries in which 
Dragonite is being used 
extensively : Office 
Equipment; Elevators: 
Agricultural Equipment 
Automobile Industry : 
Domestic Appliances, 
Radio Equipment, et« 


K THE STEEL ( COMPANY OF WALES LIMITED 
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Reputations have been 
built on the consistent 
high quality of 


LEE invite enquiries, offer assistance 
and advice on specific problerms and 
can make immediate deliveries in 
most categories of Stainless Steel 
Strip for Deep Drawing, Bending and 
Forming, Blanking and Shearing, 


General Presswork, Spinning and 


G 


Punching. 


= 


~ 


rl 
PDO AAnrrwEmwECwmnwnrwr www 


te tee! W Me ny Ha 
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Tests prove that with “ENGLISH ELE¢ 


fitted 


Automatic Slowdown equipment fittec 


it 


a reversing cold strip mill, outpt 
increased by as much as 10° 

On manual control, the operator natt 
tends to play safe and starts slow 
earlier than may be necessary 
ENGLISH ELECTRIC’ automatic 
equipment keeps count of 


on the unco 


for the maximum tim 
ensures that 


the drum to pres 


ENGLISH ELE¢ 


MTs 
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= 


ng old f il fitted wilh 
equipment at 


ELECTRIC’ automa slowde 
ind Corby Steel Manufacturing Lid 


ic Slo do vwi— 


ises mill running time at full speed 


the amount of off-gauge material 


1 Operalor 


The English E 
Metal Industri 


steeiworks equipment 





WE SalJals AT 


sect | metal | WORK, 


In meeting our customers’ needs we produce an amazing variety of 


items. Some of the sizes and designs have to be seen to be believed. 
Whatever your problems in sheet metal we can solve them. We 
undertake work of all descriptions in light sheet metal up to {in., 
light fabrications in sheet metal angle iron, etc., and tubular metal 


work in material up to 2in. diameter. 


BIRTLEY TINPLATE WORKS 


* We sha € DDy eceive yo eng! 


C.W.S LTD., BIRTLEY, Co. DURHAM 
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s and 14 gauge 


SHEARS 


78° (2 metres) 50° (1°25 metres) 











e STREAMLINED DESIGN e ABSOLUTE RIGIDITY 
e ALL-STEEL CONSTRUCTION e@ PRECISION BUILT 


e FAST AND ACCURATE SHEARING 
75 cuts per minute 
FOUR CUTTING EDGE BLADES @ MECHANICAL HOLD-DOWN 


Hire Purchase Terms Available 


nal 


KEETON SONS & CO, LTD., KEETONA WORKS, GREENLAND ROAD, SHEFFIELD 9, Sheffield 42961-2-3-4 


CACIIKM A MEMBER OF THE FIRTH CLEVELAND GROUP / 








These Presses illustrate the 
satilitv of our system of welded 
steel Press frames and we nave m 
many very successful Machines 
this type. In the photog 
Machine on the left ts 
Press arranged to be 
inclined, whilst the 
Machines have extended bolsters 
take our customers’ tooling 


The frames, as will be seen 


84 


reinforced ro 
cusily capabdic lealine with the 
Machine 


is designed. As with all ir Presses 


working loads for wh 


ve make a special pr 
, 


guides, these being 


h bronze ind at 
points of the stro t Siide 1s 
idequately supported Qur designs 
permit the arrangement of the eccen 
shaft across the frame witt 
improved distribution of 
i 


especiall when offset loads 


countered 


OO} in 


Larger 


motorised idjust 


Various 


possidie Dut the 


moderate Strokes 
eccentric ari 


wear-free 
pressures, and easy withdrawal of the 


shaft without disturbing the bearings 


MACHINE TOOL 
CORPORATION LTD. 


17 Lynedoch Cresc., Glasgow, C.3 
-DOUGLAS 6586/9 


58 Victoria Street, London, $.W.1 


VICTORIA 2106 


256 Moseley Road, Birmingham 


CALTHORPE 2541 


The Building Centre, Brunswick Ter., Leeds 


LEEDS 25250 
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Another Walker’s 


success story 


WALKERS SEAL NEW 
for the Steel Company of Wales Ltd 


Steel Company of 
ly a 2-high Slabbing Mill 


Vas formerly 
f 60,000 tons per week one of the 


LION CHEVRON PACKINGS 
Entirely self-sealing Tapered lips 
ensure initial nterference and 
mmediate seal Chosen for roll 
balance cylinders 

WALKERSELE Exceptionally flex- 
ble, with no metal components except 
a toroidal steel spring. Chosen tc 
seal bearings of both horizontal and 
A specially designed 
0.0. was 


vertical rolls 
Walkersele 58” i.d. 603 
made for Vertical Stand gear box 


The Seal of 
Supreme 
Service 
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Changeover’ 


A 


MILL 


The new Universal Mill of The 
Wales Ltd 


nas a capacity o 
, 
planning 


James 
lesign 


ynsulted on seal de 


biggest in the world. Throughout the 


of this mamm conversion programme 


Walker & Co. Ltd 


problems. Today, Walker’s products are relied on 
ling of this moder 


were CX 
to maintain tl essful sealing 
mill: yet anotl 


and jointings a 


yw Walker's pack ng 


rexample of h¢ 


helping industry to progres 


If vou have a} 
Walk 


advise Write 


form 





You’re half way there oe 
before you start 


PLASMETIC is a high quality 
steel with a durable 

plastic bonded to its surface. 
COLMETIC has the same 

high quality steel content but 
has paint bonded to the surface. 
Both can be produced in any 
colour and finish you wish. By 
choosing PLASMETIC or COLMETIC 
pre-coated metals you are 
instantly ready for the go-ahead 
business of production of 
pressings, shaping, 

mouldings, or drawn articles 

of any size, without 

damage to the superb finish. 


METALS 


Existing press tools, if in 
good condition, can be used 
with complete confidence. 


FOR THE MANUFACTURE OF 


PARTITIONING ELECTRONIC PANELS 
KITCHEN EQUIPMENT LIFTS 
PRAMS ELECTRIC EQUIPMENT 
OFFICE EQUIPMENT VENETIAN BLINDS 
STAIR RODS HINGES 

‘Tors BOXES 

ie PANELS COVER STRIPS 
SPIN DRYER PARTS SHOP FITTINGS 
AND HUNDREDS OF OTHER PRODUCTS 


METALON STEELS LIMITED ferepnone: Wotvernameron. 32243 


London Office: Northern Office South West England & Wales Agents Scottish Agents 
6 Wimbledon Hill Road, 65a Alderley Road The Commercial Metal Co. Ltd Gordon Baxter & Co. Ltd 
Wim ion, Wilmslow, 12/20 Camomile Street 25 Blythswood Square 
. $.W.19. Cheshire London, E.C.3 Glasgow, C.2 
Ww 


Teleph bledon 5021-2 Telephone: Wilmslow 6262 Telephone: Avenue 7981 (10 lines) Telephone: Central 6917-8 
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DIE GRINDING 


without removing guide pillars 


ATRI lx ) 


OVENTRY a 
COMPANY 


BUILT 


im THOMPSON 


SURFACE GRINDER 


various sizes available 
for early delivery 


Developed te grind dies without removir 
sections and guide pillars. 20 inch di: 

and extra wide table accommodates all g 

die work. Feed combinations ensure a fine finish 


and lengthen die life. Send for full details. 


SOLE AGENTS 


ROCKWELL 


L MACHINE TOOL mae WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


For further particulars write or telephone TODAY 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 


Thempseon 5 
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late it to the shape 


Take a sales curve and relate 
of your new product. Perhaps dies comes int Dies that are precise 
though large. Dies with a fine finish. Dies soundly constructed for dependabilit 


under the stresses of modern mass production press work. Vickers 


Bg 
hy) 


\% Dies by VOL wins 


tl “TY t > TY) ry 7 » } *T rit > 1 ' 1 5 hem 
design them, make them, prove them, give satisfaction with then 


a wee os Vickers-Armstrongs (Engineers) Limited 


Talk over your requirements with 


; aes WICK WORE N LE UPON TYNE *HONE NEW 
Vickers at the planning stage —s , 


408 
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| PRESS TOOL PUNCHES 
and SPARK EROSION ELECTRODES 


Quickly, Aceunately. Easily | 


Into up-to-the-minute toolrooms now 

comes the new THIEL 132 profile and punch 
shaper, with greatly improved performance, 
ind increased earning capacity. Here's 

vhat the THIEL 132 accomplishes—quickly, 


accurately and easily 


PRODUCES PRESS TOOL PUNCHES WITH OR 
WITHOUT BASE 


PRODUCES ELECTRODES FOR SPARK 
EROSION MACHINES 


PRODUCES SINGLE OR BATCH PROFILE 
COMPONENTS ECONOMICALLY 


REQUIRES ONLY SIMPLE SHAPING-TOOL BITS 
ROUGHING CUTS UP TO 3” ON TOOL STEEL 


HIGH SURFACE FINISH EVEN ON DIFFICULT 
MATERIALS 


ACCURATE ON THIN-WALLED PARTS 


SLOTTING ATTACHMENT, TAPER SHAPING 
ATTACHMENT, AND MICROSCOPE ARE 
AVAILABLE 


RS : For further particulars write or telephone TODAY 


ROCKWELL 


MACHINE TOOL ian WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


7" Ver we r-F 


ALSO AT BIRMINGHAM —TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 


Thiel Vil 
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Gold Rolled 
= Steel Strip 
‘ for prompt 

+—delivery 


SIZES: 
idths 


r 15° to 20 


TEMPERS AND FINISHES: 

Unannealed — Fully hard, } Ha 

Medium Hard. B1 t 

Bright or Blue Annealed. Ordir 


+ ] , y T ¥ 
Soft, Dead Soft and Deep 


Drawing Qualiti« 


Annealed and Re-Rolled 


to intermediate temper 


Electro Galvanized Strip 


»18 0.008" to 0.036 


SOUTH WALES) LTD. 

GUEST KEEN & NETTLEFOLDS 
(SOUTH WALES) LTD., 

Castle Works, Cardiff. 


Tel: Cardiff 33033. eg 


>”? v 
Telex: 49-316. oa) 
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Immediately a sheet is 


fed into the machine, the 
Flexing Roll automati- 
cally moves from its idle 
position into its upper 
working position, causing 
the sheet to make two - 
quarter-turns and one re- ae Available for 
verse half-turn before i a sheet widths up to 102 
travelling into the backed-up levelling 
rolls, where it is repeatedly flexed and 
finally ejected as a flat sheet. This pro- MLK AY 
cess kneads the steel and imparts to it < RAEI 

: ci MACHINE 


the desired amount of cold plasticity. 


Full details of this and other Series FF VICKERS 


McKay machines from sole agent 


ROCKWELL 


Ve Oo ee ea-eee WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 








For further particulars write or telephone TODAY 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 
MK2 
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STEEL-A RECORD YEAR 


Biggest-ever output flows 
from Britain’s busy furnaces 


RITAIN’S steel production 

in 1960 was the greatest 

ever recorded: over 24 
million ingot tons. Output was 
running close to capacity in 
almost every section of the 
industry. Total production was 
twenty per cent above 1959. 


Britain’s capacity to produce steel 
has been increasing by leaps and 
bounds as a result of the £900 million 
which has been spent on three great 
development programmes. Last year 
alone the steel industry spent £130 
million on development, one-sixth ol 
all the money spent by manufacturing 
industry on capital investment in this 
country 

In the next four years the industry 
has already planned to spend another 
£450 million, and to raise its produc- 
tion potential by nearly one-third 

Another article on the opposite page 
slescribes a great new development in 
Scotland, which brings with it the 
promise of greater prosperity across 
the Border. Also in hand ts a vas 
Monmouth 
shire. This is the Spencer works of 


Richard Thomas & Baldwins, whicl 


project near Newport 


when completed will be Europe 
most modern integrated steelworks 
An enormous green-field site has been 
laid out, and work is going ahead at 
a tremendous pace 
Expansion under way 

Three more new mills to roll impr 
and more efficient sections for build 
ing and constructional work 
come into operation shortly al 
villes, South Durham and the [ 
Stee! Companies 

Among the very large sche 
th 


innounced in 1960 were the 7 


92 


Park scheme of the English Steel Cor- 
poration to increase their output of 
alloy and special steels, costing £26 
million ; the United Stee] Companies’ 
plans at Appleby-Frodingham and 


+ 


Samuel Fox, costing £324 million; a 


Dorman Long plan costing £36 
million; and the entirely new works 
at Rotherham of the Park Gate Iron 
which will 


and Steel Compan cost 


£55-60 million 
Prospects for ’61 

What are the prospects for 1961 ? The 
industry will be able to improve on 
the 1960 record figure. Capacity in 
1960 was nearly 26 million tons — this 
year it will be 27 million tons. All the 
time, the industry is expanding to 
meet future demand. This expansion 
is geared, not to any yearly fluctua- 
tions in Our manulacturing activity, 
but to the steadily rising curve. It is 
in the confidence that this curve wil/ 
go on steadily rising, th many 
far-reaching development plans in 
steel are being pressed forward with- 


out slackening 


Exports a record too 
Besides the enormous amount of steel 
which Britain exported last year in 
the form of manutactured goods, the 
steel industry’s own direct exports of 
steel were booming 

Over 4 million ingot tos 
some £230 millior 
exports of steel i 
record 

Latest available figures show tha 
well over one-third of this went 
Commonwealth countries : exports to 
the Commonwealth were 
on 1959 in tonnag 
exports to Western | 
similar upsurge. Export 


Bloc including Chir 


by comparison wit 
showed an increase 


Two new steels for 


supersonic flight 

What wil! the supersonic airliner « 
the future be made from? Opinio: 
are divided, but the Bristol T.1&% 
research plane, which has been bu 
to explore the problem of flight 
speeds of the order of 1,800 m.p.h 
made from heat-resistant stainless 
steel to withstand the high tempera 
tures caused by the friction of the 
at such speeds 

The steel scientists of Sheftield have 
produced two new types of steel from 
the experience of the Bristo!l T.188 
Although heat-resisting alloy steels 
had already been in use in jet engines 
for many years, these were not suit 
able for making large thin sheets of 
the kind required to build an airframe 
The new steels produced in Sheffieid 
are capable of being made in large 
sheets, and can be ““worked” into the 


complicated shapes required 


New bridges hang 
on steel 


The new road bridge over 

Forth is being anchored 
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New strip mill promises brighter 
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HERE is no problem of 
mass unemployment in 
Britain today as there was 

before the war. But there are still 
black spots. Scotland has 72,000 
jobless, 3.3°,, of all its workers. 
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FF Stelvetite-plastic 
bonded to steel-has 
put a new face on the 


Graham:-Enock Dairy Steriliser 


SOMETHING NEW IN SHEETSTEEL .. . ready surf 
with durable vinyl in the cgkbur 
fabrication—that’s Stelvetffe. It can be 
folded flat and welded:“and the hard-w 
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ANT OR GRASSHOPPER 


F evidence were needed that the fundamental 

nature of Man has signally failed to modify 
itself in line with changes and developments in 
his knowledge of and control over his material 
environment, it could be readily obtained from 
a study of the writings of the sages of the pre- 
A study of human foibles and 


Christian era. 
failings such as inspired, for example, the 
Analects of Confucius or the Fables of Aesop 
reveals that today, centuries later, the main- 
springs of human action are basically unaltered. 

Naturally, the scale has changed. Had St 
Paul had available to him the modern means of 
travel and mass propaganda his lengthy 
journeyings to spread the Gospel would have 
been far less hazardous, albeit possibly far less 
fruitful as well. And therein lies the rub 
Anyone with sufficient funds at his disposal can 
today preach, in a comparative instant of time, 
what gospel he pleases, whether :t be a great 
spiritual truth, a greater political untruth, or 
merely the virtues of his own brand of detergent, 
to a congregation outnumbering by millions 
those whom the early teachers were able to 
influence in a lifetime of travel and exhortation. 
As a consequence of the all too ready availa- 
bility of mass media of communications, the 
impact of the spoken and written word has been 
dulled and the discriminatory power of the 
hearer or reader blunted by the surfeit. 

This is a truly sorry state, for from time to 
time it is necessary that a particular message 
shall carry conviction in order that the course 
of events may be influenced in a desired 


direction. Of such a nature 1s the present need 
to increase the sales of this country’s manu- 
factured products and capital goods in those 
countries from which we must perforce buy 
materials for their manufacture. One would 
have thought this need would have been so 
self-apparent as to need none of the machinery 
of propaganda to illuminate its truth, but such 
is evidently not the case 

Similarly, as we remarked in this page last 
month, one of the few natural resources avail- 
able in this country is the high potential quality 
of scientific and technical talent of its natives. 
It would therefore be reasonable to suppose 
that no effort would be spared to develop this 
invaluable potential to the utmost extent, and 
secure for our science and industry the services 
of the greatest possible number of people, 
trained to the most effective pitch 

Chere would appear to be some danger in 
the cases of both exports and technical edu- 
cation that the fact that the problems are 
being widely and loudly discussed is an indi- 
cation of equally forthright and widespread 
action. This is far from being the case and the 
Chancellor of the Exchequer had to have 
recourse to Aesop recently to emphasize that 
the world does not owe us a living. On the 
contrary much of the world is diverting many 
of its energies to acquiring a greater share of 
our living—at our expense. The grasshopper 
undoubtedly had the best of the summer, but 
the ant was the one who weathered the chill of 
winter 





Production Procedures 
at the Beacon Works of 


JOHN THOMPSON 
MOTOR PRESSINGS Ltd. 


Fabricating the Austin-Healey “Sprite” Underbody: Part 1 


Dssigned by Donald Healey, the Austin-Healey 
“* Sprite”’ is the smallest sports two-seater car in 
quantity production by any of the larger British car 
manufacturers. Of chassisless design, the body 
shell forms the structural framework of the car, an 
unusual feature in a sports car, and it is this aspect 
of the vehicle that is of great interest 
John Thompson Motor Pressings Ltd., are 
responsible for the production of the underframe 
unit which incorporates over 50 components of 
varying sizes and in thicknesses from 21-gauge to 
t-in. plate 
An open body of this type which lacks the roof 
and door pillars of the saloon, must incorporate 
members designed and positioned to impart the 
necessary stiffness. The floor of the Sprite is a 
single-sheet below propeller-shaft level and practic- 
ally flat except for shallow sloping depressions at 
the front which form foot wells, and two sets of four 
pressed-in ribs, one on each side of the propeller- 
shaft tunnel at the rear. Across the centre of the 
floor pressing and welded to it is a top-hat-section 
cross-member which extends for the full width of the 
floor ; this member incorporates outwardly turned 


flanges on each end (Fig. 62 





Tubes that afford jacking points are mounted in 
each end of the cross-member ; these tubes protrude 
through the body sill inner panels, each of which is 
welded to the upturned edge of the floor pressing 

The floor pressing is cut away to the 
gearbox in front of the cross-member and on each 
side of this opening a longitudinal top-hat member 
is welded both to the floor and the cross-membet 
These longitudinal members (the main beams 
extend from the centre cross-member forward of the 
floor and carry the engine unit, etc 

Underneath the overhanging part of each of these 
members is welded a flat closing plate and the box- 
section arms thus formed are bridged near their 
front ends by a wide shallow box section also 
formed by a top-hat section on to which a closing 


cleat 


plate 1s welded. 

In line with this bridge member are welded the 
abutment brackets for the front springs, the welding 
being to the outer faces of the longitudinal members 
Ihe brackets are stiffened by a member of channel 
section positioned transversely above the cros 
member. To the front and rear lower edges of the 
abutment brackets are welded the pivot brackets for 
the front wishbones, and to the outer faces of the 
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continued from 


page 885, December, 1960 


ahead of the 
angle-section pressings f 


longitudinals, slightly 
brackets are vertical 
carrying the radiator assembly. A right-angle stay 
of channel section is bolted to the inner side of each 
front-wheel arch and to a bracket on each side of the 
radiator 

Three components form each front wheel 
mounted above the brackets mentioned above 
the three components, inner, top, and outer, the 
outer rear edge is welded to the front edge of the 
body sill side panel. Other assemblies include those 
that surround the passengers’ legs and feet ; each 
consists of inner and outer side panels and a third 
In fact the 


pressing which forms the top and front 
front of this assembly forms the rear of the front 


wheel arch. These two assemblies, together with a 
fabricated bridge member which joins them, form a 
rigid dashboard structure 

An arched-shape flanged pressing 1s welded to 
the floor assembly immediately ahead of the main 
cross-member, behind which the two-piece trans 
mission tunnel assembly is welded to the floor panel 
between the two groups of four pressed-in ribs 
previously mentioned. The front part of the 
tunnel mates with the arch-shaped pressing and is 
domed to clear the top of the gearbox ; it locates 
partly on the cross-member. The rear end of the 
transmission tunnel is a flanged pressing of inverted 
U-section 

The rear cross-member is an inverted truncated 
U-section, deeper than the rear part of the tunnel 
The shaped cut-outs on this member fit over the 
rear end of the tunnel ; the cut-outs are flanged on 
their edges and are welded to the tunnel Che 
cross-member lower edges are also flanged and are 
welded to the floor panel. The depression shown 
midway along the rear edge of the floor panel give 
clearance for the propeller shaft. Various other 
channel sections, plates, etc., are attached bi 
welding to appropriate points on the underfloor t 
give the necessary stiffness where required 
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UNDERBODY PRODUCTION 
‘Sprite’ underfloor, as stated earlier, consists 
f over 50 major components and therefore it 1: 
not possible to describe the production of all of 
them ; the following description gives details of the 
most interesting and some 
information on the sequence, 
breakdown of details of 
sub-assembly operations, etc 
The majority of the blanks of medium-size 
required for the various components are produced 
in 500-ton Wilkins and Mitchell presses provided 
with automatic tray-type unloaders, the tools being 


operations involved 
general assembly 
sub-assemblies and 


unloading tray is in position and then transferred to 
suitable cradles which are then removed to storage 
or to the next operation on fork-lift trucks 

As with many of the complete assemblies 
produced by John Thompson Motor Pressings, a 
number of the components for the “ Sprite” are 
produced by the Group subsidiary compan 
Beacon Windows Ltd 


General Assembly Sequence in Brief 
Assembly, in general, is by resistance welding the 
majority of the machines and jigs used being 
manufactured by the British Federal Welder and 
Machine Co. Ltd 
Ihe wheel arches are built up in master jigs and 
the dash assembly is partially built first by assem 
bling the two end boxes which are then joined by 
the heater platform. The side panels are left off 
Ihe transmission tunnel is joined to the previously 
b-assembled gearbox which is_ then 
hed to the rear crossmember in a jig by spot 
welding using pincer guns 
inverted truncated U rear 
s assembled with the appropriate spacers 
tween 
floor panel is placed in a special jig which 
main base with copper-bar-type 


cover 


section cross 


TISeS da 
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electrodes, and two swinging arms carrying the 
positive electrodes are used for spot welding. This 
machine enables one man to work from each side 
of the fixture, thereby obtaining maximum output 
Additions made to the floor panel include main 
sidemembers, seat runners (complete with nuts), 
front longitudinals (main beams), tunnel stiffener 
to clear prop. shaft depression, main crossmember 
and various top-hat sections, etc. The jig incor- 
porates a plastic frame to guide the welding head 
where items are attached to the underside and 
cannot be seen. 

The rear crossmember and tunnel assembly 
are jigged and spot welded using pincer guns to 
make a T-shaped sub-assembly. 

All the assemblies so far produced now go to the 
main assembly line (see Fig. 66). 

The main floor panel is mounted in a rotatable 
jig and the front suspension details, z.e. spacer bar, 
box bar, etc., are welded to the main floor longitudi- 
nals. The assembly is then transferred to a 
manipulator-type jig where welds inaccessible 
previously are completed. At this stage also the 
radiator brackets are arc welded on. 

In a further jig the footwells are added, wheel 
arches and frame side sills spot welded up. Joints 
exposed to heavy road splash are sealed with 
“*Supraseal”’ prior to welding. In all cases where a 
satisfactory spot weld cannot be made local arc 
welding is adopted. In addition, arc welding is 
used at various points for local reinforcement. In 
this jig the final operations are to add the footrest 
panel and dash side panels. 

Out of the jig any additional spot welding required 
is carried out and also arc welding of corners, etc. 

The bottom edge of the footwell front is bent 
under to form a drip mould. 

At this point an A.R.O. push gun is used to 
series weld the main crossmember to the floor panel 
at four points. 

Indirect or twin-spot welding has the advantage 
that both electrodes approach the work from the 
same side. It does away with complicated long 
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throat gun arms but the twin-spot unit must 
deliver a higher welding current as a result of shunt 
occurring in the sheets adjacent to the 


This method of series spot-welding is 


losses 


electrodes 


largely used in multispot welding machines where 
the welding current passes from one electrode 
through the upper sheet into the lower sheet and 


thence to the second electrode 
rhe A.R.O. DP.36 used (Fig. 64) isa gun of com 


pact design with built-in welding transformer of light 
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weight and it can tackle many assembly problems 
which obviates the necessity of using articulated 
guns which would require long or complicated arm 
designs. Comparatively high production rates can 
be achieved with the aid of this unit, especially as 
built-in water cooling circuitry is provided for the 
electrode holders, tips and transformer 

The DP.36 unit is controlled by a CD.12 contro 
panel providing a range of weld times, steplessl 
adjustable between minimum and maximum limits 
and in addition the panel can be pre-set for thermic 
energy control which makes the consistent welding 
of scaly and slightly rusty sheet possible 

Each completed frame then goes through a 
receiver gauge which checks all the important 
dimensions. Tapped holes are also checked for 
weld splatter, all welds are inspected, the serial 
number stamped on and the whole assemtly then 
sprayed with a light oil to prevent corrosion 

COMPONENT PRODUCTION 
Floor (Fig. 67 : 23 

Ihe largest single component in the Sprite 
underfloor assembly is the main floor panel, which is 
produced from 20-s.w.g. carbody steel. Production 
starts with a rectangular blank which, in a 750-ton 
Clearing press, undergoes its first operation sequence 
as follows 

Draw swages and depression for feet ; pierce all 
holes; and clip profile at bottom of stroke 

In a further 750-ton Clearing press the second 
operation flanges all round and, at the bottom of the 
stroke makes notches (drain slits) on the centreline 
of the swages. The tools used for these two 
operations are shown in Figs. 68 and 69 


Re 
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Front-suspension Spring- 
mounting Bracket 
Fig. 67: 9 and 10 

One of the most complicated 
components in the Sprite frame 
is the front-suspension mount- 
ing bracket, which is produced 
in 14-s.w.g. EN2A steel 
0.12 per cent carbon). 

Blanks | ft. 1 in. « 15? in. 
are first sheared from sheets 
9 ft. 9 in. x 153 in. x 14 
Ss w.g. 

he first draw is effected in a 
500-ton Taylor and Challen 
press, which also pierces a }-in 
dia. hole which is used as a 
location for subsequent opera- 
tions. Draw beads are provided 
on corners and the tool used 
Fig. 70) incorporates Incanite 
components (pommel, top ring 
and pressure ring) flame har- 
dened on the working surfaces. 

The next operation requires 
a 200-ton press (of John 
Thompson manufacture) in 
which the component ts clipped 
and a }-in. dia. hole pierced, as 
shown in Fig. 71. The clipping 
is done to a developed shape 
which, when the sides of the 
component are subsequently 
raised, gives a condition which 
mates up with other com- 
ponents, 1.e. sidemembers. 

A 500-ton Clearing press is 
then used for a_ redraw 
operation and for setting the 
flange (Fig. 72 Following 
operations involve piercing 
holes whose position is varied 
depending on whether the 
bracket is to be used left-hand 
or right-hand, and to effect this 
the steels and punches in the 





Fig. 68.—First-operation 
main floor panel: draw swage 
pierce all holes and chp profile 
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tools for the next three 
operations are changed 
as required (see Fig. 73 
atog Using the pre 
viously pierced }-in 
hole as a location three 
, -in. holes are pierced 
Following this, and 
again using the in 
hole as a location but 
in a different position, 
four further holes are 
pierced. Finally, with 
the component in a 
different position, but 
still using the }-in. hole 
as a location, one /,-1n 
dia. hole is_ pierced 
These three separat« 
piercing operations are 
carried out using John 
Thompson 60-ton me- 
chanical presses. 

rhe final operation 
Fig. 74) is to set the 
flange 1.e., make a joggle 
in the tongue. This 
again requires a 60-ton 
John Thompson press. 


Rear Crossmember 
Fig. 67 : 20 

This member con- 
sists of two panels spot 
welded together into an 
inverted V-shape 

[he rear panel is 
produced from  18- 
S.W.Z sheet EN2B 
sheared to 4 ft 12 in 
lhe first operation, in a 
500-ton Wilkins and 
Mitchell press, is to 
form the flutes. 
similar machine is used 
for the two following 
operations, viz: clip and 
pierce and flange and 
raise flanges 

The front panel is in 
EN2B, 20 s.w.g.; the 
blank being 4 ft. 2 in 

13 in. ; the blanking 





Cold pre flange 


main floor panei 











operation is effected in a 500- 
ton Wilkins and Mitchell press 
A Clearing 750-ton machine is 
then used to plunge, form the 
flutes and raise the flanges 
Ganged tools in a press brake 
then vee-bend the top edge of 
the panel and also pierce eight 
holes. These two panels are 
later joined by spot welding 
and incorporate reinforcement 
webs triangular in shape, which 
are formed in pairs on a 
200-ton press using a Bowfeed 
Gearbox Cover (Fig. 67 : 27 

This component was first 
designed to be produced in one 
piece from 20-s.w.g. extra 
deep-drawing quality steel but 
a detailed study of the econo 
mics of this operation showed 
that a saving in material and 
operating time could be effected 
by using two separate pressings 

The gearbox cover is thus 
currently pressed in two halves 
which are subsequently spot 
welded together with a 
strengthening collar round the 
gearbox aperture. One of the 
two half pressings is joggled 
down the centre line. The 
drawing operation makes a 
pair of half pressings; a 
600-ton Clearing double-action 
press is used. Clipping, part 
ing, piercing and flanging 
operations are effected in a 
1,000-ton Clearing press using 


ganged tools 


Transmission Tunnel Front 
Fig. 67 : 28 

A sheared blank in EN2A 

steel, 12} in 133 in 20 

S.W.g., is used for this compo- 

nent, which is produced in two 

operations on 200-ton John 





bracket first-operatior 


draw and peri 
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Draw (b) Clip and pier 


} 
hole 


Redraw etc. (d) Pierce 
te-in. dia. hole 


Pierce four holes 
Pierce one },-in." dia 


Set flange 
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[Thompson presses he first operation is t | Main Beam (R.H. and L.H.). (Fig. ¢ 2 
} 2 ‘ 


in >, in 15 S.W.g. 1 


shape heared to 95 in. long 6: in. wide. A press brake 
and part The main 


the centre piece and the ends and then to press t EN2B sheet 7 ft. 11 


Transmission Tunnel (Fig. 67 : 25 

he tunnel itself is in EN2B steel, the 
being 4 ft. 11 in 10; in 20 s.w.g 
blanks are split to 20,*, in 

A 500-ton Wilkins and Mitchell press wit 
16-in. stroke is used to pierce, notch and part. Tw 
blows on a press brake are required to make 
V-bends after which the final form is effected in ¢ 
simple special machine designed and built by J 
Thompson. The tunnel is fitted with a reinforce 
ment bracket to which weld-nuts are attached bi 
projection welding in a 150-kKVA machine. 

Ihe special machine built by John Thompsons 
to form the tunnel consists of a piece of 6-in 
diameter mild-steel tube, suspended horizontally 
above a work table (Fig. 75). The blank is first 
pierced and placed on the work table, which moves 
upwards toward the tube. At the same trme two 
arms pivoted below the table wrap the blank round 
the tube (Fig. 76). The diameter of the tube and 
position of the arm pivots is such that the degree 
of overbend given to the blank ensures that the 
correct bend radius is obtained when the arms are 
released 


Side Sill Plates (R.H. and L.H.). (Fig. 6 35 


luced 


In EN2B steel, these components are proc 
from sheared blanks 4 ft. 4? in 6; in 0.0625 
in. Ina 750-ton Bliss press the first operations are 
blank and pierce. A 60-ton John Thompson press 


is then used to raise flanges 
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form operation is effected in a 500-ton Wilkins and 
Mitchell press. 


Centre Crossmember (Fig. 67 : 18 

The bianks for this member, produced in EN2B 
steel are 4 ft. 12 in. « 8} in. 18s.w.g. A 500-ton 
Wilkins and Mitchell press crops the ends, parts and 
pierces holes, following which, in ganged tools in a 
press brake, the flanges are formed. The rail 
section is formed in a further 500-ton Wilkins and 
Mitchell press. Spacers are spotwelded to the 
member and jack tube supports attached by arc 
welding 


Inner Side Panel—Footwell (Fig. 67 : 30 

These panels, in EN2A steel, are blanked and 
pierced in pairs on a 500-ton Wilkins and Mitchell 
press ; the same type of machine is also used to 
raise flanges in a subsequent operation. A pair of 
panels is produced from a blank | ft. 5} in. 33 
in 20 s.w.g 


Suspension Link Brackets (Fig. 67: 12, 13, 14, 
15 

A blank in EN2D 1 steel, 7 ft. 2 in 34 in 

14 s.w.g. produces 24 pairs of these brackets 

he blank is sheared into widths of 8} in. The first 

operations being blank and pierce in a 200-ton 

John Thompson press. A pair of brackets is 


formed at once in a 200-ton John Thompson press 
fitted with a transfer device 


Front-suspension Bumper Cup 
A blank 8 in. = 8} in 16 s.w.g 
this component, which is first blanked and drawn 
on a 180-ton Taylor and Chalien press ; a similar 
machine is used for a redrawing operation. A third 
draw produces the taper, the fourth operation being 
clip and pierce 3 holes. The final operation is to 
set and raise flanges in a 75-ton Butterley press 


is used for 


Front Crossmember (Fig. 67 : 7 

later 
from 
main 


Of top-hat section, this member, which 1s 
fitted with a closing plate, is produced 
18-s.w.g. EN2A steel 12 in. wide. The 
operations are effected in a 75-ton Butterley press 
equipped with a Bowfeed, these operations being 
cI cutouts, pierce, and part off. The 
operation, V-bend, is effected in a press 
in four blows 


second 
brak¢ 


rop 


Platform for Heater (Fig. 67 : 39 

Produced in three stages from EN2A steel 
starting blanks are 18) in 324 in 20 s.w.g 
The first two stages are done on 500-ton Wilkins 
and Mitchell presses and the third on a press brake 
Ihe operations are blank and pierce, plunge and 
raise flanges, and bend 


Support for Heater Platform (Fig. 67 : 38 
\ sheared rectangular starting sheet | ft. 82 in 
20 s.w.g. in EN2A steel is used. A 
200-ton John Thompson press is used to notch 
the cut-outs and set the ends after which the two 
end bends are made in a press brake. A 60-ton 
press is used to bend the centre 


32 in 


Front Wheel-arch Inners (Fig. 67:40, 41 

EN2A steel is sheared to 1 ft. 11} in. wide « 29 
in., the thickness being 20s.w.g. To avoid a double 
run and to save material, the components are 
blanked and pierced in pairs in a 500-ton Wilkins 
and Mitchell press. After prebending in pairs on a 
press brake, a further 500-ton press is used to 
plunge and raise flanges, also two at a time. The 
final operation is to pierce a triangular hole using a 
30-ton John Thompson press. 


* * * 


Although the above descriptions of the produc 
tion of a few of the Sprite components are neces 
sarily brief, they indicate the complexity of the 
production of a body of this type, particularly if 


reference is made to Fig. 65 drawings of the 
component parts and Fig. 67 an exploded view of a 
complete assembly. 

Details of the assembly of the Austin-Healey 
““Sprite’’ underbody, including the special 
British Federal welding set-up, will be given 
in the next issue 
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The Welding of 
ALUMINIZED 
STEEL SHEET 


By T. M. MOLOSSI, B.A.* and J. H. NICHOLLS, A.R.LC.* 


4OR the guidance of fabricators who have, s (1) Spot Welding 
far, had no experience of welding aluminized n the spot welding of “ALUDIP”’, it has been 
steel sheet, the authors give below data and informa found that chrome-copper electrodes were more 
tion obtained from trials and experimental work table than those made from hard-drawn copper 
carried out by the British Oxygen Company Ltd \ h does not appear to retain its shape as well 
and Sciaky Electric Welding Machines Ltd ater cooling is essential to minimize aluminium 
Aluminized steel will be emploved either because ick-up by the electrode tp 
its outstanding corrosion resistance, or because n form, the electrode should be a truncated cone 
s ability to withstand high service temperatures aVINg an internal angle of 120 deg . onditions 
considerable lengths of time. These properties uitable for various thicknesses of material are given 
a consequence of the aluminium coating, and ' 4abik [, but it must be emphasized that these 
since in welding some disturbance of this protective Tefer t general conditions and slight variations can 
layer is inevitable, design and production methods e expected depending on the circumstances. None 
may have to be slightly modified to keep this damage _ the less, these settings will be found satisfactory for 
to a minimum. However, with “ALUDIP’”’, the 
area affected is much smaller than with zinc, lead, 
or tin coated sheets because of the much higher 
melting point of aluminium. Naturally, the 
and corros resistance of the weld is not as hig 
in the original sheet but tests have established 
that, provided undue heating is avoided, there is 1 
substantial decrease in the desirable properties 
the material ith 16-gauge material, a she 
Welding methods can be conveniently considered 100 Ib. per spot weld was typical 
under two sections: resistance and fusion methods (2) Projection Welding 
tion welding is related to spot welding and 
eral advantages which make it a valuable 


tl 


ion method The essential characteristx 


Resistance welding is more widely employed as it 
lends itself particularly well to mass-production 
techniques. It is well known that aluminium has a 
much higher thermal and electrical conductivity ee ‘ree ag Te ; 
process 1s that the material is indented prior 


than steel, and in consequence more electrical ; ' , 
welding : in this way the material is made to act 


ower must be dissipated to produce a resistance ; 
i fs ke = iy i ey as a false electrode tip. Because the area of current 
weld with “ALUDIP” than with mild steel. While ‘ ee ; 

input is so much greater than the area of fusion 


AID and ARB specifications relating to the resistance ; 
damage to the external surfaces is kept to an 


welding of aluminium sheet demand the most 
| 


ous surface preparation, this is not advisable 


scrupu absolute minimum. Typical values of settings used 
for normal routine production requirements with 
ALUDIP” unless the surfaces have become 
heavily soiled in transit or storage. The presence 
of the normal, protective oxide skin (to which 


al 


ce three simultaneous projection welds are 


I ible I] 


y 
uminium owes its excellent corrosion resistance 
{ | 


facilitates the build-up of heat at the metal interface, 
and permits the use of lower power machines than 


would otherwise be required 
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(3) Seam Welding, and Stitch Welding 
Seam welding is very easily carried out 
aluminized steel sheet. The localized heatins 
encourages the formation of an alloy phase which 
effectively seals the weld to give a gas- and liquid 
tight joint. This is shown in Fig. 3, a photomicro 
graph of a section through such a weld. 
It is interesting to note that two ten-inch Squares 
of 16-g. “ALUDIP” have been seam welded in the 
form of a pillow and inflated to a pressure of ninety 


with 








unds per square inch without air 

> jornts 

In Table III lap seam welding data obtained with 
a Sciaky universal seam-welding machine, Typ« 
R.A.M.U. 75 are given 
The electrode wheels were manufactured fron 
Blue Spot chrome-copper alloy, and 
machined with an internal tread angle of 120 deg 
Fairly high pressures and imternal water cooling 
result in very small coating pick-up; in fact, pick-uy 
is only evident during the first few revolutions of a 
wheel with a freshly machined tread, and there 
seems to be no need for alteration of the 
thereafter. Some degree of self dressing 
by a knurled drive 

Unless a complete steel 


escaping 


iK 
Claky 


S 


setting 
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100 


1,340 Ik 


which requires a higher energy input, the corrosion 
and heat resistance of seam welds are good 

Stitch welding is governed by much the same 
considerations as seam welding, from which it 
differs in that it is a manually controlled operation, 
is more variable, and can be carried out in circum 
stances where it is physically impossible to introduce 


an electrode wheel 


(4) Resistance Butt Welding 
Iwo types of resistance butt welding are in 
common use : slow butt welding for sheets having ¢ 
thickness less than 0.015 inches, and flash-butt 
welding for heavier materials. Both types require a 


well-prepared edge for optimum results, but the 


Aluminium 
coating 








Steel: heat 
affected area 


SHEET METAL INDUSTRIES 


February 1961 


1) ne ent 5. mp 
per cent amy 


60 per cent amp HS 


ry 
il 
| 
I 


10re violent nature of the operation leads to local 
estruction of the aluminium coating. Butt welding 
recommended in applications where 
mechanical strength is the main requirement ; for 
subsequent corrosion resistance the weld area 
should be covered with an aluminium paint based 
mn a good-quality leafing aluminium powder. This 
recommendation should be followed in all case: 


1 high degree of corrosion resistance is sought 


to be 


(5) Brazing 
ing can be carried out by arc or gas method: 
either silicon atuminium or a copper based 
rod. Neither gives a particularly strong joint 
but in certain applications they may be adequate If 


} 
] 
i 





rmal steel 
structure 





Weld 
structure 








the silicon aluminium rod is used, it should be 
borne in mind that the strength of the joint 
decreases rapidly as the service temperature rises 

200°C. should not be exceeded. Using a copper- 
based alloy rod, the user should bear in mind the 
possibilities of contact corrosion: aluminium and 
copper differ widely in potential, and in the presence 
of an electrolyte first the adjacent aluminium 
coating and then the steel base would be rapidly 
attacked. Fluxes, which contain fluorides and or 
chlorides, are potentially dangerous if care is not 
taken to wash off all the residues subsequently 


(6) Argon-arc Fusion Welding 

This is a simple and versatile technique of wide 
industrial application. In butt welding, local 
destruction of the aluminium 
coating is inevitable, but owing 
to the solution of aluminium in 
the weld it has some resistance 
to corrosion. This dissolved 
aluminium has little physical 
effect on the strength of the weld: 
indeed, mild-steel filler rods often 
contain additions of aluminium to 
produce desirable effects. Fig. 4 
shows the changes in the structure 
of the metal which take place 
across an argon-arc butt weld 

Usually some cracking takes 


place in an argon-arc butt weld 


unless a filler rod is used. The 
most suitable type appears to 
be the 18 per cent chromium, 
8 per cent nickel, and | per cent 
mobium alloy complying with 
the requirements of British 
Standard Specification 2901. 


During the welding operation there is some 
dilution of the stainless-steel filler and some slight 
rusting may occur at a later date. It should be 
noted that this is extremely mild and superficial 
and does not appear to progress beyond a mild 
coloration. At the present ume considerable 
experimental work is being carried out to eliminate 
this characteristic ; the use of nickel-chrome wire 
shows much promise in this application. 

It might be expected that the use of a stainless 
steel filler wire would greatly increase the cost of the 
welding operation, but this is not so. It is true 
that the stainless-steel wire costs about four times 
as much as a mild-steel wire, but because the 
material cost is small compared with plant deprecia- 

Continued in page 146 
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TOOLING for 


Cold Extrusion 


By R. A. P. 


1 paper presented at the Conference on 


Sheet Metal Engineering, at the Cit 


"THE cold extrusion of steel is a process where 

the tools are stressed to the top limit of their 
physical properties, having to withstand repeated 
stressing up to 120 tons per sq. in. 

In order to achieve maximum tool life under these 
arduous conditions every effort must be made t 
reduce the complexity of stress, and keep, if at all 
possible, the tools under compression. The weakest 
part of the tooling for this process is, of course, the 
punch, the design of which is mostly governed b 
the shape of the component to be produced. The 
die, as will be seen later, can be designed so that the 
stress pattern can be spread by the use of reinforcing 
rings, and therefore, does not present the same 
problem. It should, therefore, be borne in mind, 
that any inaccuracy in the tool holders 
pressure pad, press adaptors, or even the presses 
themselves will give rise to eccentric loading and 
induce bending stresses into the punch. This will 
seriously shorten its working life 


tools, 


No matter how well a press may be made, running 
clearances between the working parts is essential 
and, therefore, a press under load must have some 
inaccuracy as to alignment. In order to eliminate 
this as far as possible, sub-press tools are considered 
essential, such tools having an added advantage 
insofar that they can be assembled before fitting to 
the press and once assembled can be stored for 
future use. In this way more than one operation 
can be carried out per press with a minimum of 
down time. Before quoting actual tolerance from 
the various parts of extrusion tooling it will probably 
be as well to define what is thought to be the four 
basic methods of extrusion. It is, of course, possible 
to produce components using a combination of these 
methods. 

|. Backward extrusion is used for forming a hollow 
body from a solid billet either cropped, sawn, or 
parted off from bar stock. The billet diameter is 
the same as the outside diameter of the finished 
extrusion and the metal movement is in the opposite 


Hirtic 
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direction to the applied load. In other words the 


metal flows back over the punch. A typical tool set 
Ip such an operation is shown in Fig. | 

2. Forward extrusion of a solid bar as shown in 
Fig. 2. Here again a solid billet is used but in this 
case there is a reduction in diameter from billet to 
component and the metal moves forward, that :s, in 
the same direction as the applied load 
hollow body as in 

for extruding a 
length-to-diameter 
backward 
called a 
American 
normal], 


extrusion o! a 
method 1: 
UM he se 


Forward 
Vhis 
cylinder 

high to be 

This method is 

type of extrusion, 

It is essential to start 


used 


produced by 
commonly 
after the 
with a cup 


PRESSURE Pal 
AMPING FING 


H ADAPTOR 






































produced by backward extrusion) and again the 
metal movement is forward. 

1. Forward extrusion of a hollow body from 
solid billet, Fig. 4. This method is classed as 
forward extrusion, although the metal does flow 
back over the bottom punch or bolster, there is 
however, relauive movement between the unextruded 
part of the billet and the die walls in the directior 
of the applied load 

Ihe extrusion load for a backward extrusion as in 
Fig. 1 is normally some 20 per cent higher than for 
the other methods, hence, in this type of tooling 
arrangement, the max. stresses can be expected 
and the highest accuracy called for, although 
practice, tools and adaptors are made to the same 
tolerance for all types of extrusion. 

Fig. 5 shows an exploded view of the punch and 
adaptors from Fig. 1 with the degree of accurac 
expected, while Fig. 6 gives similar details of the dic 

Particular attention must be paid to the pressure 
pad in design, heat treatment and accuracy. The. 
should be of ample thickness to prevent deflection 
under load, they must be flat and be hard enougl 
to resist indentation Table I gives typica 
material and hardness values for the various tooling 
items. The actual punch and die are omitted becaus« 
they are dealt with in detail later 
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EXTRUSION DIE DESIGN 
Introduction 

reviously stated the extrusion load on the 
generally of the order of 120 tons per sq. in 
essure which is exerted by the punch, can be 
dered to be a hydrostatic pressure in the dic 
herefore a radial compressive force of 120 
r sq. in. acts on the bore of the die causing 


expand. This radial compressive force causes a 


J 


tensile hoop stress in the die which in a die where the 
outside diameter 1s 4.1 times the bore diameter 1 


) Ib. per sq. in. at the die bore and 15.18 
sq. in. at the outside diameter. A tensile 
ss of 135.39 Ib. per sq. in. is too great for 
steel to withstand unaided and to offset 
therefore, it 1s Current practice to build up a 

m a number of rings hus the die would 

of a die insert and one, two or more shrink 


The shrink rings are so designed as to have 
erence between mating diameters of adjacent 
and also between the inner shrink ring and 

die insert. ‘This interference imposes a com 
ssive hoop stress on the inner shrink rings and 
he die insert 

compressive hoop stress imposed by all the 

rings has an accumulative effect when 
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considered as acting at the bore of the die insert 
and the tensile hoop stress on the bore of the die 
caused by the work load can, therefore, be sub- 
stantially reduced. ‘This insert can be made of 
either tungsten carbide or tool steel. The following 
remarks apply to a tool-steel insert 

It has also been ascertained that for normal cold 
extrusion of steel the best design of die, as shown in 
Fig. 7, is a combination of a die insert and two 
shrink rings and the best ratio of the radius of the 
outside diameter of each of the rings in the 
composite die with the radius “R.” of the die bore 
is as follows 

Radius R, of die insert 1.6R 

Radius R, of inner shrink 

ring 1.6¢R 2.56R 
Radius R, of outer shrink 
ring 1.6°R L1R 

The degree of interference fit between all mating 
rings will depend upon the steel which is used for 
the shrink rings. EN.25 steel has been generally 
used which will give a strength of up to 80 tons per 
sq. in. tensile when tempered at 450 C. (Fig. 8 
In the calculations which follow the strength of the 
shrink rings has been set at 60 tons per sq. in. which 
gives a 20 tons per sq. in. margin for variation in 
the theoretical yield strength of the steel and also 
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ty exerted by the extrusion punch on the com- 
ponent during the extrusion load is considered to be 
transmitted through the component as a hydrostatic 
pressure. For extrusions this pressure intensity 1s 
approximately 120 tons per sq. in., the die 1s, 
therefore, considered to have an internal radial 
pressure intensity of 120 tons per sq. in 
Assumptions made : 

1) That failure of the die will occur due to the 
maximum principal stress, which for any cylinder 
subjected to an internal pressure is the hoop 
tensile stress at the inner surface of the cylinder 

Strength of Materials,” Morley, page 354 
That the die is subject to a static internal 
ire equivalent to the maximum Stress intensity 
-d by the extrusion punch 
ybjectives to be achieved when calculating 
OOP stresses across the section of an extrusion die 
up from a die insert and two shrink rings are 
when subjected to an internal pressure in the 
lie bore, the resultant hoop stresses in the 
bore of the die insert should not exceed the 
vield strength of the steel used for the dic 
insert and should have the lowest possible 
ilue 
the maximum hoop stresses in the shrink 
rings resulting from the internal radial 
pressure in the die bore and from the pre 
stressing of the die insert and inner shrink 
ring do not exceed the yield strength of the 
used for the shrink rings 


xd of calculating hoop and radial stresses in 


calculating the hoop and radial stresse 


verload conditions which do occur o rheorem for thick cvlinders is used. 


in the extrusion operation 


ccasionall 


As a general statement the interference betweer Radial stress 
mating rings is of the order of 0.003 1n. to 0.004 in 
of diameter. In the following page 
diagrams are shown of the radial- and hoop-stress 
nditions of a composite die, Figs. 9 and 10, WT is the radius at which P\ 

1 which the effect of the shrink rings in reducing a” and “b” are constants 


» tensile hoop stress at the bore of the die under nsider Fig. 7 


op stress 


will be noted. There is no reduction, however internal pressure 
he radial compressive stress at the bore of the intensity due to work 
Ihe stress calculations which have been made load 120 tons per sq. in 
ed on Lamé’s Theorem internal radial pres 
intensity P 120 tons per 


METHOD OF DESIGNING A DIE 


, ternal radial pres 
Material of Insert—Steel ire intensitv of out- 

An extrusion die is designed as a thick cylindet side of die P 
which is subjected to an internal radial pressure he ratio of radius R,, R, and R, to radius R, are 
The known features of the die are 16R 


a) The bore diameter, since the _ external 1.6°R 2.56R 


: 
diameter of the component is known ; 1.6'R 1.1R 
b) The external diameter of the die is 4.1 time | he hoop stresses in the die resulting from 


he bore diameter 


internal radial pressure intensity P, 120 
r sq. in. are calculated at radius R,, R,, R, 


c) The die is subject to an internal radial 
ressure intensity. ‘The maximum pressure inten 
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P 


127.8R 

Hoop stress at R > 
R 

135.39 

127.8R 

Hoop stress at R R 


127.8R 
2.56R 
57.49 
27.8R 
R, 
27.8R 
6.55R 
27.09 
127.8R 


stress at R R 
4 


stress at R, 


127.8R 

16.81R 

15.18 
2. The outer shrink ring (R, R,) is now con 
sidered. This shrink ring has two functions to 
perform 

a) to support the hoop stress P 27.09 

tons per sq. in. resulting from the internal 
radial stress due to the work load. 


to apply a compressive radial stress to the die 


insert (R, R.) and shrink ring (R, R.,) thus 
reducing the hoop stresses in these rings 
which result from the internal radial stresses 
due to the work load. 

Considering (a) and (b), yield strength of the 
steel used for the shrink ring — 60 tons per sq. in 
Hoop stress at radius R, resulting from work load 

Pyig 27.09 tons per sq. in 

If yield strength of steel is not to be exceeded, 
hoop stress from outer shrink ring to apply com- 
pressive stresses to rings (R, R,) and (R, R 

60 — 27.09 32.91 tons per sq. in. 

Calculations for hoop and radial stresses in outer 
shrink ring (R, R,) when hoop stress at R 32.9] 
tons per $’]. in. 
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Hooy 


155.5R 

16.81R 

18.50 tons per sq 
R, R, 

155.5R 
R, 

155.5R 

6.55R 

14.40 tons per sq 


Radial stress in ring atR 


9.25 


Xadial stress on combined ring 
14.40 tons per sq 
Calculations for hoop and radial stresses 
combined ring (R, R.) when radial compressive 
stress at R, 14.40 tons per sq. in 


P 14.40 
R, 


Hoop Stress in ring (R, 


6.55R 
19.6 tons per sq. in 
Hoop stress in ring (R, R.) at R PyR 
17R 
R 
17R 


2.56R 


— $7 


— 23.54 tons per sq. in. 


Hoop stresS in ring (R, R,) at R P, R, R 
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I7R 

R 

4 tons per sq. in 

Ihe values of the hoop stresses calculated for the 

combined die insert and inner shrink ring (R, R 
and the in the outer shrink ring 
R, R,) are now summated with the corresponding 
values o the work load, 
in 


in 


ne Op Stresses 


of the hoop stresses due t 
he interference between the shrink rings 
R, R,) and (R, R.) at the common radius R, 1s now 
calculated to ensure that the shrink rings can be 
assembled at a temperature below that at which the 


o obtain the required yield 


steel is tempered t 
strength 


Let I 


Youngs Modulus for steel 14,000 tons 
in 
Poissons effect 


R 


per sq 


hoop at bore radius R, 
of outer shrink ring (R, R, 
hoop stress at outside radius 
R, of inner shrink ring (R, R 

and P g and P R,R radial stress 

in each ring at common radius R, 

Circumferential tensile strain in outer shr 
at radius R, 
P\ R, R, P oF 
E mE 
Circumferential tensile strain in inner shrink ring 
R.,) at radius R, 
P R, R Pea, (R, 
E mE 
lotal circumferentia! tensile strain at 


R,R 


stress 


nk 


ring 


R 


radius R, 


since Pxr, (R; R, 
radial pressure intensities 
32.9] 
14,000 
0.00875 in. per in 
Coefficient of linear expanson for steel 
0.00001116 in. per in. per © ¢ 


and P R, R,) are 
at common radius R, 
19 6 


edi 
Qui 
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0.00375 


0.00001 116 


r EN.25 steel the tempering to 
ld strength of 80 tons per 
t. The inner shrink ring (R, R 
ring has two functions to perform 
support the hoop stress P 
r sq. in. resulting from the 
ess due to the work load 
apply a compressive radial stress 
R, R.) thus reducing the hoop stresses 
die insert resulting from the internal 
stress due to the work load 
inner shrink ring (R, R,) has been pre- 
i the outer shrink ring (R, R,) thus from 
he resulting hoop stress which has to be 
at radius R 19 


33.95 tons per sq 


temperature 
q. in 550 ¢ 
is now considered 


-a Vic 1S 


57.49 tons 


internal radial 


on the die 


57 23.54 
in 
of steel used for shrink ring 


, then the hoop stress from the 


vield strengt 


ns per sq 


It 


60 tX 


h 
in 


inner shrink ring to apply compressive stresses to 


the 


die insert (if the 60 tons per sq. in. is not to be 


60 — 33.95 26.05 tons per sq. in. 
Calculations for hoop and radial stresses in innet 
nk ring (R, R,) when hoop stress at radius R 
26.05 tons per sq. in 
) 56R 


} 


26.05 


6 55R 


R, I 
17.9R 
R, 
17.9R 


6 55R 


in 


ring 


14.64 tons per 





Radial stress in ring (R, R,) at R 
47.9R," 
Ro 
47.9R 
2.56R 
11.40 tons per sq.fin 
Radial stress on die insert (R, R,) at radius R 
11.40 tons per sq. in 


Calculations for hoop and radial stresses in die 


insert (R, R.) when radial stress at radius R 


11.40 tons per sq. in 
R, R 11.40 


b 
R 


2.56R 


a — 18.7 


Hoop stress in die insert (R, R,) at R 
Pye. (R,R ne 18.7 
37.4 tons per sq. in 
Hoop stress in die insert (R, R.) at R 
> 7D 
Pyx, (R, R weadine 18.7 
R 
18.7R as ; 
3] 18.7 
2.56R 
26.01 tons per sq 
in 
Ihe hoop stresses calculated in the outer shrink 
ring (R, R,), inner shrink ring (R, R,) and the die 
insert (R. R.) are now summated with the corres- 
ponding values of the hoop stresses due to the work 
load in the Table III 
2. The interference between the shrink ring 
R, R,) and the die insert (R., R.) at the common 
radius R, is now calculated to ensure that the ring 
and insert can be assembled at a temperature below 
that at which the steel is tempered to obtain the 
required yield strength 


hoop stress at bore radius R, of 

shrink ring (R, R 
hoop stress at outside radius R, of 
die insert (R, R 
and P R, R,) and P, R, R 
in each ring at common radius R,. 
lotal circumferential tensile strain at radius R 


l 


radial stress 


Pyr; (R, R P R, R 


26.01 
14000 
0.00372 in. per in 
Minimum temperature rise to 
of 0.00372 in. per in 
0.00372 
0.00001116 
For EN.25 steel the tempering temperature to 
give a yield strength of 80 tons per sq. in. is 450 ¢ 
[his ensures that the ring can be raised to a 
temperature which allows clearance between dic 
insert and shrink ring for assembly 
Also there is an allowance of 20 tons per sq. in 
in the strength of the shrink rings above the 
maximum hoop stress which allows for variation in 
the theoretical yield strength of the steel and also 
for overload conditions which do occur occasionall\ 
in the extrusion operation. 
rhe resulting combined stresses the die in 
Table II, show that the maximum tensile hoop 
stress in each of the shrink rings 1s at the value of 
60 tons per sq. in. as planned thus ensuring that 
each of the shrink rings is fully stressed when the 
work load is applied to the die bore 
[he maximum hoop stress in the die bore has 
been reduced from 135.39 tons per sq. in. to 63.99 
tons per sq. in. by the effect of the two shrink 
rings on the die insert. ‘This stress of 63.99 
tons per sq. in. compares favourably with the 
tensile strength of the steel used for the die insert of 
130 tons per sq. in 


26.05 


give expansion 


334° 


Tungsten-carbide Dies 
On very long production runs it may be more 
economical to manufacture the die inserts from 
tungsten carbide rather than a 2 per cent carbon, 
12 per cent chrome tool steel as discussed above 


SHEET METAL INDUSTRIES 


February 1961 








SHRINE 
RING ¢ 





The method of designing such tungsten-carbide 
dies, while basically the same as regards the 
mathematical theory, must be varied to meet the 
different conditions 

rhe first factor to take into account 1s the very 
low ductility of tungsten carbide in tension. The 
designer must, therefore, ensure that there is 
sufficient compressive stress induced into the insert 
during the assembly of the reinforcing rings so that 
there is virtually no tensile stress at the inner face of 
the die during the extrusion To ensure this it 
may be necessary to have in excess of 0,004 in 
per in. interference between die rings. 

From the figures already given for steel inserts 
it will be seen that to cater for this degree of 
interference by shrinking would be out of the 
question. The temperatures involved would be so 
high as to leave little strength in the reinforcing 
rings. The die rings, therefore, are machined with 
a 2-deg. inclusive taper to predetermined sizes and 
assembled under a press. The amount of inter- 
ference can be checked by measuring the distance 
one ring has been pressed into another. A typical 
die along these lines is shown in Fig. 11. It will be 
seen that a third reinforcing ring has been added in 
order to increase the compressive stress induced 
into the carbide insert 

[his method of die assembly has the 
advantage in the fact that the die inserts can be 


added 
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removed and another pressed into place without 
destroying the reinforcing rings 

Che stress distribution over a typical die of thi: 
illustrated in Figs. 12 and 13 
Che method of assembly is the same as for 
shrinking, 1.e. the first reinforcing ring 1s pressed 
over the die insert followed by a ring number 2, 
Ihe die bore is, of course 
assembly and is illustrated 


Sort 1S 


then ring number 3 
machined to size after 
in Fig. 14 
Lubrication of Tools 
No tool design will be successful without proper 
lubrication of the billet and as far as steel is con 
cerned there is, at present, no better method of 
lubrication than the conventional zinc-phosphate ,- 
dry-soap lubrication. Some arguments exist as to 
the amount of phosphate needed for satisfactory 
performance, it being Continental practice to use 
coats of 750/1250 mg. per sq. ft., while 
transatlantic users employ in excess of 3,000 
mg. per sq. ft. In this country there are advocates 
that each particular item has an optimum coating 
weight At the author’s factory it is standard 
practice to employ 2,000 mg. per sq. ft. for all types 
of steel extrusion and, following some years of 
duction experience, there has not been a single 
f pick-up or galling which could be 
uted to inadequate phosphating. ‘The heavier 


hter coating weights have, of been 


lighter 


course, 
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HOOP STRESSING OF TYPICA DE 
CONDITIONS ~~) 6R>, Ras eR Rew eR, R, «i OR 
INTERFERENCE BETWEEN ONE INSERT ESR I 
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BR 2ESA3= OO4E 


VERTICAL — fim = Tonjsg 


tried but have not recorded any significant improve 
ment in the extrusion load requirements 

With regard to the lighter coating weights, it 
must be remembered that it requires only one badly 
lubricated billet to ruin an expensive tool set and 
while phosphating is a rather expensive operation, 
the main cost in extrusion lies in handling ; there 1s 
very little difference in cost between a lighter coat 
and the 2,000 mg. per sq. ft. which the author has 
employed 

Since all trials carried out with different phosphate 


coatings did not succeed in reducing the punch 


stress below the normal 120 tons per 
number of experiments were carried out to assess 
the performance and feasibility of the various 
methods which exist of adding a bonded or 
adsorbed inorganic surface layer on to the tools in 
order to reduce friction and improve boundary 
lubrication performance. In no instance, however, 
can any success be reported in reducing the load 
requirements. Details of these trials are included 
hereunder for the benefit of those interested 
Since facilities were readily available the obvious 
first choice was that of phosphating the wearing 


Sq. mm., a 
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surtaces of the tool set. This is not an easy process 
as the tools are in hardened, highly-alloyed steels 
It was found that an acceptable even coat could be 
obtained in a 70-point zinc-phosphate bath in about 
20 minutes, providing that the tools were first 
solvent degreased to remove any remnant polishing 
compounds and then given a very short pickle in 
hot, inhibited 10 per cent sulphuric acid to etch the 
surface. This was followed by wiping down with 
white spirit before phosphating. While there was 
no obvious reduction in load requirements when 
using phosphated tools with a soap lubricant 
graphite or molybdenum disulphide impregnation, 
it was equally obvious that the surface produced 
would ensure greater freedom from metal metal 
contact, and should eliminate galling if 
being experienced. The main objection to the 
yrocess, however, is the serious degradation of the 
high polished working surfaces. Normally, in the 
backward extrusion process, the component remain 
in the die after extrusion and therefore only a short 
without a stripper bar may be used with 
the punch has a 


such wa 
: 
| 
} 
punch 


obvious advantage. If, 
or surface the component will stick to it and not 


Wwweve;»r, 


} 
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remain in the die. It will then be necessary t existing tools by photo-elastic methods and design 


employ a stripper which in turn entails a longet anges indicated by this method can be responsibk 


punch and consequential reduced stability for much improved tool life. In general, the to 

Ihese remarks also apply to impregnated oxalate ised for extrusion are either of the 2 per cent 
coatings, samples of which were kindly processed arbon, 12 per cent chromium type or high-speed 
for the author by The Pyrene Co. Ltd. teels which are hardened to 60-66 Rockwell C., and 

Other methods available include coatings of ugh there is very little informati 
graphite and molybdenum disulphide. These are 
lamelar lubricants and possess their properties by 
virtue of the fact that they cleave very easily in a 
direction parallel to their crystallographic basal 
plane and, on cleaving, molecular bonds ate released 
which attract the particle to a clean metal surface 
where it is adsorbed. Their lubrication properties 
are directional and depend on the orientation of the 
plates to the load, the maximum loading capacity 
being parallel to the plate. Maximum efficiency of 
lubrication can only be achieved, therefore, after a 
running-in period with a gradual increase in load in 
order to align the lubricant to optimum positions 
lrials confirmed this as billets lubricated with 
these substances in addition to the normal soap 
phosphate have not shown any reduction in the load 
requirements.. Recently, however, N.E.L. have 
reported slightly lower loadings with a phosphate 
molybdenum disulphide system. 

On the other hand, punches and dies already 
having a bonded graphite or MoS, layer are 
attractive and some effort has been put into attempts 
to produce such a surface on the tools. Only one 
feasible method of doing this has been found and 
this is by the repeated application to the tools in the 
press of the lubricant suspended in an air drying 
varnish. It has been demonstrated that if this i: 
repeated some eighty to a hundred times a good 
surface can be produced. Even so, however, there 
is no obvious load reduction and although the tools 
appear to have greater freedom from galling this 
method is not practiced because of the inordinately 
long time required for the varnish to dry (some 20 
minutes) between each stroke. 

Also in hand are trials using the I.C.I. Ltd 
patent ““SULFINUZ”  process—no results are yet 
to hand 

Punch Design 
Investigations into the stress distribution in 
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30 per cent 60 per cent. 


30 per cent. 60 per cent, 


mechanical properties corresponding to this hard- 
ness range, it would probably correspond to a limit 
of proportionability in excess of 160 tons per sq. in 
The limits of cold extrusion practice are in the order 
of 120 to 130 per tons sq. in. and, therefore, taking 
into account the extraordinary care which is taken 
in manufacture to prevent the normally accepted 
causes of failure—such as grinding cracks, poor 
surface finishes, etc.—the reasons for early punch 
bending and fracture are not always readily 
apparent. However, it is conceivable that while a 
punch may be loaded to only 65 to 75 per cent of its 
overall ultimate strength, certain portions of it 
led 
It 
was felt that a photo-elastic study of the stress 
systems involved would be profitable and after a 
little experimental work a suitable rig was designed 
which incorporated a “two-dimensional” tool and a 
component made in commercial $-in. thick Perspex 
The optical system is shown schematically in Fig. 15 
while the “tools” are fitted into a miniature press 
which is shown in Fig. 16. This is then loaded in a 
standard laboratory testing machine 

Existing tool designs were first studied and the 


stress patterns obtained are shown in Fig. 17. The 


may, due to uneven stress distribution, be loac 


110 








75 per cent 


‘fringe”’ effects are illustrated showing the stress 
pattern present on loading the Perspex up to 30 
per cent, 60 per cent and 75 per cent of its ultimate 
strength at the point of impact with the billet and 
also at the completion of the extrusion stroke. These 
showed that during the application of the load there 
was no significant change in stress patterns, but 
there was a change of intensity. All subsequent 
illustrations are, therefore, those at 75 per cent full 
load in order to show the maximum effects. Inspec 
tion and comment on the fringe patterns can be 
conveniently divided under the headings of the 
arious tool components 
Di 

It is not possible to illustrate the stress pattern in 
dies by this means as the component cannot be 
radial practi 


pressures are 


extruded and therefore 
cally non-existent 
Bolste 
As one would expect the stress levels are of less 
magnitude than in the punch. The bolsters shown 
are of larger cross-sectional area and, in addition 
of the extrusion load is absorbed by the die 
mech 
Chis is the most important and interesting item 
far as this series of experiments is concerned and 
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it is evident that there are two regions of intense 
stress concentration. First, there is an area around 
the radius of the punch shoulders. This corres- 
ponds to the position where tool bending occurs in 
actual extrusion practice. The stress pattern shown 
in Fig. 17 is very symmetrical but Fig. 18 illustrates 
the effect of misalignment of the punch, where the 
top right side was packed 0.0015 in. lower than the 
left-hand side. It is very easy to visualize that 
bending would occur at position A. Fig. 18 also 
shows the results of measurement of a bent punch, 
proving that this does occur 

Second, there is a region of stress concentration 
around the punch nose which ts of a rather complex 
nature and has three nodes in this “two-dimensional 


} 


model’’. In three dimensions it will consist of a 
central area surrounded by an annular region. This 
is very significant when compared with the actual 
punch fractures shown in Fig. 19. The first signs 
of such a fracture are indicated when the com 
ponents are seen to come off the press, scored by 
the punch failure defect illustrated in Fig. 20 
With the above observations in mind it was 
logical to conclude that there was nothing to be 
gained from this technique as applied to the 
of the stresses induced in dies and bolster 
indeed the lack of trouble experienced with 
items indicates no real need for it All 
ent trials were therefore aimed at modifica 
| 


changes in punch design which could 
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possibly mitigate the intensity, or eliminate 
entirely, the two stressed areas referred to. Fig. 21 
shows the patterns obtained from normal 
and double the normal shoulder radius together 
with a punch which was deliberately undercut on 
the shank to analyze the effect of a common tool- 
making fault. All examples were taken at the same 
load level and it will be seen that a larger radius 
decreases the number of fringes and spreads them 
over a greater area, which is an obvious advantage 
[he undercut punch serves to illustrate the 
concentration of stresses around the position of 
commencement of the undercut. 


stress 








\ further step in the analysis was to have a conical 
shoulder profile with large blending radu as 
illustrated in Fig. 22, but although the stresses are 
extremely well distributed and free from concentra- 
tions, this has the effect of shortening the lateral 
mounting surface of the punch which in turn leads 
to increase column distortion on loading. ¢ 
study of the foregoing stress patterns leads to the 


areful 
design of punch shoulder shown in Fig. 23 where 
there are two equal radii intersecting at tangents 
lying 60 deg. to the longitudinal axis of the punch 
‘his—as far as photo-elastic models is concerned- 

is the optimum design showing minimum stress 
shoulder together with 
Such extrusion 
trials 


concentrations at the 
adequate lateral mounting surface 
punches are currently undergoing 
Also on trial are punches to the general design of 
Fig. 24 where the working member is a simple 
cylindrical bar with a separate shrunk-on piece 
which forms the shoulder and gives lateral support 
Ithough this seems to be the correct method of 
approach, both as regards design, heat-treatment, 
and material economy, preliminary results are not 
too encouraging since it is found that there is 
relative movement of the two members which 
induces fretting corrosion leading to early fatigue 
which, incidentally, is at the position of the 
asymmetrical loading node at A in Fig. 24. Fig. 25 


service 


illustrates a punch which failed in this position 


te 
while Fig 


26 depicts a second punch showing 
However, this 
and the 


severe corrosion after dismantling 
method of manufacture is still attractive 
idea is being followed up 

The punch nose form was also studied in some 
detail and Fig. 27 shows a series of trials which first 
explored the effect of punch nose corner radius. A 
practical point here which became evident, 1s that 
the manufacture of model punches and exactl 
matching components is extremely difficult. Any 
extremely slight change in radu or any protruberance 
is sufficient to set up additional nodes of stress 
concentration which can be misleading Che 
illustrations here, therefore, are put forward t 
how that changes in the radius do not materially 


type of stress pattern, although the 
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ltered outer nodes (or annular region in three dimensions 


the zones may be altered ute 
egions of extreme stress produced by the« 


- friction of the extruding component flowing 


ve intensities ol ‘ 
ven on the completely “spherical’’ nose the three 
ones still appear to be evident. If one consider ul 
that the central node is produced by pure com und the radius in the opposite direction to the 
pression of the tool such as the top of the composite a bending stress at 
punch in Fig. 24, it is conceivable that the tw e corners of the punch nose. If th 
the natural conclusion is that, as the body of the 
/> per cent of its 


movement and causing 
his 1s accepted 


nominally loaded to say 
strength, the extra compré 


the friction will, associated with bending 


SI load 
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No radius 0.1 in 
stresses, exceed the ultimate and the cracks produced 
are due to overload. 

The cure or easement of this problem lies 
probably in the definition of the correct nose profile, 
but the difficulty in making models to the fine 
limits required for photo-elastic stress analysi 
precludes this method of approach. Previously 
published work on the effect of nose radius on 
extrusion loads, Fig. 28, together with billet surfac 
deformation experiments show that a radius 
0.1 in. 1s the optimum for the lowest load. It 
thought that a punch will wear to a nose profil 
most favourable to load distribution, and furth 
experiments to start with this type of profile may b« 
profitable 

Component design demands will often require 
more complex nose forms than those so far illus 
trated, and to demonstrate the effect of these on tl 
internal stresses on the punch, the series shown in 
Fig. 29 are presented. It is evident that each 
additional step or radius introduces new nodes of 
stress concentration, any or all of which may be 
points of incipient failure 

Ihe conclusions to be drawn from the experi 
ments show that the optimum punch design should, 
as far as the shoulders are concerned, be similar t 
Fig. 23 where two large radii are used which blend 
at an angle of 60 deg. to the longitudinal axis of the 
punch. Regarding the nose, it should be kept a: 
simple as possible, preferably flat and square with a 
small radius (this often has to be found by trial and 
error) which gives the lowest press loading and 
which does not cause lubrication breakdown. A 
further observation made is that an enormou 
variation in the stress pattern may be obtained by 
minute deviations from symmetry, both as regards 
tool setting and loading. 


ft 
i 


ie 


Tool Steels and Heat Treatment 
It is felt that no paper on tool design would be 
complete without some reference to tool steels, and 
experience in their use. On the advice of tool steel 
manufacturers, early work was done using the 
2 per cent carbon 12 per cent chrome type of steel, 


114 








Punch profiles 


Bose thickness of extruded component (ins) 


Original billet length - | 2 ins 
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and dies in this material, hardened and tempered to 
about 750 V.P.N. are still in common use. With 
one or two reinforcing shrink rings in B.S.970-En25 
at 80-ton tool steel dies are still in service after 
producing in excess of 150,000 components. The 
use of this material for punch manufacture, however, 
gave very erratic results and it was quite common for 
one punch to crack on the nose after making about 
250 pieces, while the next one, made from the same 
bar of tool steel, heated and ground at the same 
time, might give in excess of 8,000 components 
Some of this variation could be accounted for by 
press misalignment or malpractice in tool setting, 


} 


but a large variation in the structure of the steel 
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supplied was also detected and Figs. 30 and 31 
obtained from the same piece of steel, show just the 
amount of variation which can be possible. Various 
cracked punches showing defects similar to those 
shown in Fig. 20 were reported to be suffering from 
grinding cracks. As this type of steel 1s notoriously 
difficult to grind, this defect had to be agreed with 
on certain occasions, but in the majority of instances 
the so-called grinding cracks were evident only in 
the area of the punch failure. Surface cracks can 
certainly be brought about by intense localized 
frictional heating and it can be considered that cold 
extrusion produces similar conditions and effects 
If such large carbides as those shown in Fig. 31 are 
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present, then the difference in expansion co 
efhcients between these and the martensitic matrix 
will introduce stress raisers and cause cracks t 
CCUl Moreover the very heavy loading 
extrusion punches may cause the matrix to yield 
slightly while the much more brittle carbides break 
and crack in order to accommodate this movement 
It is thought that this is what has occurred on the 
punch structure shown in Fig. 19, but since the 
Variations in structure can exist laterally as well a 
along the bar, it is not possible to be dogmatic and 
say that any particular crack started in a region of 
massive carbides 
he above observations seemed to indicate that 
1 more homogeneous type of steel with few carbides 
be segregated might give better results, and 

reports from Continental sources suggested that a 
) per cent chrome steel with only | per cent carbon 

ng reasonable performance. At that tim 

rmament Research and Development Est: 

of the Ministry of Supply was devel 

new ultra high strength constri 
teels, and one of these was capable 
hardened to the same level (750 D.P.N.) a 
exotic tool steels usually employed. It was signifi 
cant that the punches made from this steel immedi 
ately gave a 50 per cent increase on the previous 
maximum life (12,000 pieces) and failure w 
wear on the nose and not by cracking or 
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is Show! 
tempered 


indissolve 


tollows 

0.60 

0.56 

»25 

0.02 

0.017 

0.75 
excellent stability during water hardening 
resistance to thermal softening is such that 
nably high tempering temperature can be 


ed without undue loss in _ hardness In 


nmon with all high silicon steels it is particularly 


to decarburisation during heat treatment, and 
the normal grinding allowances must b« 
Ihe cost of this steel ompared ver' 
with onventuional tool steels and 
yw been superseded as a punch 

in non-wearing heavily loaded 

with satisfactory performance 
ecognized that high-speed steel 
yression strength point of view was an 


material. Our early trials using thi 


rT 
Ti} 


however, always ended in failure after a 
run. Owing to the inherent brittleness 


} 
h 
ype of material such punch failures were 
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quite alarming as the tool shattered into many 
pieces and strict precautions were necessary 1n ordet! 
to ensure the safety of the operators. A careful 
examination into the accuracy and stability of our 
presses and tools showed that it was possible for the 
punch to be called upon to withstand appreciable 
bending during the working stroke. There was no 
doubt that the introduction of these bending 
stresses were the main premature 
failures, and it was decided, therefore, that no effort 
should be spared in preparing a tool set-up which 
ensured maximum accuracy and rigidity. Trials 
were then carried out using a 5 per cent molybdenum 
6 per cent tungsten high strength steel specially 
produced for this purpose by the English Steel 
Corporation rolling mills, heat treated to 780 
D.P.N. The increase in tool life was immediate, 
more than 50,000 pieces per punch being obtained 
regularly 

The carbide distribution in this H.S.S.—Fig. 33 
—is excellent, with only the occasional segregation 
as in Fig. 34, but even so these do not contain any 
really massive primary carbides. It is the opinion 
that this feature is mainly responsible for the 
excellent life obtained on this punch material 

Following the considerable success obtained with 
H.S.S. punches in the new improved tool set, 
further punches were made from 2 per cent carbon, 


cause of the 
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12 per cent chrome and tried out comparatively. It 


was found that their life was an improvement on 
previous performance insofar as punches were mor 
consistent, but their maximum life still remained 
low, at about 8,000 pieces 

Now that reasonably consistent and useful punch 
life is being obtained, we can explore the possibilitie 
of the benefits which can be obtained from heat 
reatment variations, and avenues to be explored in 
the future are—the effect of sub-zero treatments, 
multiple temperings, martempering and the like 
Although most of these methods have been tried 
out in the past it is our belief that the variations in 
the tool steel masked any possible benefits which 
could have been and were obtained from such 
treatments 


DEVIATIONS OF COMPONENTS FROM 
TOOL DIMENSIONS 

One of the advantages claimed for cold extrusion 
is the accuracy of the components produced and the 
accompanying saving in material. However, due to 
the high intensity of stress induced during the 
extrusion stroke, both the punch and die deform 
elastically and the resulting components differ 
dimensionally from the manufactured tool sizes 
This was discussed in a paper ““The Cold Extrusion 
of Steel” given to the Iron and Steel Institute 1 
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Y but as it 1S SO Important to corre 


ect tool design 


\t first extrusion impact, the mouth of the die 1s 
i to expand and, depending upon the dimen 
sional aspects, the conformity and the method of 
secureme 


ent of the die, the expansion at the mouth 
n first impact, be greater than that at the base 
te However, as extrusion 


) 


h 
/ 


proceeds the 
to make the die diameter expand pro 
downwards through its depth, while the 
of the die attempts to some degree t 
its original diameter While this is occur 


e upper porting of the punch shank and the 
{ the punch are increased in diameter under 
va) 


as a consequence of the choking effect at 


mouth frictional resistance to flow upward 


ery high Ihe effect of the expansion 
a die is shown 1n Figs. 36, 37 

ut is perhaps best illustrated in the produc 
high-strength aluminium-alloy component 
mn a Herlan press Phi 
nt (see Fig. 40) was produced from a tox 

per Fig. 41 

nent is 1 


from ded 


1CU 


3 ~ 


. nroduce ‘ 
a prodt 


Ihe interesting facts about 
hat it is waisted in the centre and 
iction that at the commencement 
ym the die expanded at the mouth mort 
it the b An anal t the 


tool set ul 


pro towards 
908" by effect of 


Ge recovery 


wt 

















iE TAPERED O04 IN LENG 


An ex 
m the punch 0.024 in. greater in diameter than t 
punch shank permitted full recovery of tl 
mouth as extrusion proceeded 

his deviation from tool size warranted furthe1 
tudy lable IV gives the result 
IX Components taken at random from a production 
run. The punch was made from H.S.S 
insert from 2 per cent (¢ 
steel 

It will be seen 
outside diameter is 
about 0.005 in 


ws this to be quite possible 


\T9 “i tr 
obtained from 


and the die 


I 


cent Cr 


that for the 
remarkably constant 
larger than the bore diameter of the 
die at rest. The trend is for the outside diameter t 


SIX Samples [nc 


arying 


t¢ 
7. 


y slightly f1 the top to the bottom 


extrusion 


[he inside diameter 


is also reasonably c 


for six components, being about 0.0015 in 


t 
t 


I 


han the punch diameter. Again, there 1s 

aper and the majority trend 1s for the hole 

arger at the top 
Table V gives the 


results when a die 


insert 


tungsten carbide is substituted for the steel die an 


t 


samples but only about 0.0015 in 


he same punch is used 
Che outside diameter 1s constant for 


| than 


large! 


again 
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tu oa4 4 , 
cc a 7 low ery the pattern shown in Table I\ 


the results obtained from a punc! 
i 


a ADC \ I gives 
th made of tungsten carbide Those of 
ide diameter are almost identical with 
and the inside diameter 1s an almost exact 
r} 


die bore at rest. ‘This is, of course, to be expected 
as the Young’s Modulus for tungsten carbide 1 
approximately three times that of steel, and there 
fore, steel should strain elastically three times as 
much as tungsten carbide under simular stress 
conditions 

Here again the trend is for a slight taper althoug 
reversed to that shown in Table IV. 


diameter but with 
reduced 

apparent that during the extrusion strok« 
expands elastically unde adial load 
21 load appears to increase as the extrusio1 
*s, du that the angle at 
ler the extrusion 

[he inside measurements of the six samples punch approaches the horizontal plane as the bas« 
show that the deviations from tool size and the taper thickness is reduce an be illustrated b 
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means of laminated Plasticene billets as shown in 
Fig. 35. Thus the component is extruded slightly 
larger towards the end of the extrusion stroke, both 
inside and outside diameters being affected 
When the extrusion load is removed 


on the 


reversal of the press, the die tends to recover back 


to its normal diameter, being prevented from going 
all the way by the now work-hardened component 
which remains inside the die. The die, 
does not return to its manufactured size until the 
extractor removes the component from the die bore 


nerefore, 


the ft 


and thus the outside diameter 1s larger than the tool 
size. As would be expected this partial recovery 
also affects the internal dimensions insofar that 
bore of an extruded component is always tape 
being larger at the mouth than at the base I} 
ditference in Young’s Modulus for the two material 
used for the tools accounts for the difference in 
deviations quoted. It is interesting to note 
constancy of the variations resulting from 
tungsten carbide tools (Table VI 


TOOL COSTS AND EXPECTED LIFE 

No paper on tooling would be complete without 
some tool component 
produced 

Referring back to Fig. | 


produce a 


reference to costs per 
as a typical backward 
extrusion set up to component as in 
Fig. 42, the expendable items of tooling would be 
a) the punch, (6) the die, (c) the | 

The punch can be either of the solid ot 
design discussed in the previous ché 
rom H.S.S. or tungsten carbide 

Ihe die insert can be made either from 2 per cent 
C., 12 per cent chrome steel or tungsten carbide 
with two reinforcing rings in the case 
insert and three rings in the case of tungsten carbide 

Table VII lists these expendable items and give: 
some idea of the cost to manufacture together with 


' t 
COMPOSITC 


and made 


of the steel 


I iC 


an average number of components produced. In 
the case of the tungsten carbide items the tool life 
quoted is estimated as sufficient components to run 
the tools to destruction have not been made 

Item 2, the composite type punch, has a much 
shorter life due to the fretting corrosion previousl\ 
discussed Ihe idea behind this design was 1 
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yduce a cheaper tool (a reduction in the diameter 
H.S.S. bar necessary) and avoid any change of 
hence stress concentration) near the middle 

the punch. Unfortunately, this design has 
roduced this other great disadvantage which t 


tion 


overcome if it is to be economic 

Table VIII 
items for three types or combinations of materials 
illustrates that before tungsten carbide 
comparatively 


shows the collected costs 
and 
introduced 


large orders must 


envisaged 
While the initial costs of tooling for cold extr 
are extremely high in comparison to hot stamping 


, etc., the cost per component p1 


xceedingly small 


Acknowledgements 

would like to place on record 
a p he has received from his staff in t 
production of this paper and in this I 
would particularly thank Messrs. Ketchin, Walmsle 
and George for their great assistance in Carrying out 
field work [The author’s thanks are als 
extended to The Pyrene Co. Ltd., the English Stee 
Corpn., and all the other concerns whose assistanc¢ 
is been constant and so freely extended 


connecti 


ill the 


INDUSTRIES 
February 1961 


SHEET METAL 





COLD FORMING 
OF STEELS 


By F. GRIFFITHS* 


“THE cold forming of metals has been used 
the engineering and production industries 
many years, but it has been carried out mainly on 
materials which are of a non-ferrous nature. Since 
the beginning of the last World War, a considerable 
amount of work has been done in different ways t 

form steels into various shapes while it is cold 

Ihe main emphasis has been on extrusion, eithe1 
continuously through a die or in a semi-open die 
which has either resulted in bars of cross-sectional 
profiles or the production of components of a 
cylindrical nature. To-day, a very 
amount of work is being done around the principle 
of producing steel components out of closed dies 
similar to those used in the hot forge, and a very 
large amount of success has been achieved 


considerable 


In this paper the general aspect of this work, its 
general problems and the nature of the economic: 


which are involved will be discussed. While a 
certain number of examples will be illustrated and 
explained, the object will be to look at the proces 
as a whole, and not as a series of detailed specific 
problems 

In the year 1953 a very comprehensive conference, 
lasting six days, was held in England by the Sheet 
and Strip Metal Users’ Technical Association 
now the Institute of Sheet Metal Engineering), at 
which a very large number of papers was presented 
around the knowledge that existed at that time, 
largely forward and backward extrusion of metals 
into cylindrical form components. The conference, 
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of bar automatic machinery 


remained much too technical and the 
public findings were of such a nature that industry 
Britain completely unable to 
absorb any of the results of the proceedings into 


a whole, 


in Great eemed 
pI acucal action 

Some 

ration moved 


three to four years ago the British Motor 
into the cold forming of 
result of the very considerable 
caused by the hot 
used by the automobile 
components they us¢ 


as a 


steel which 


‘SS aS generally 
produce the 


components produced out 


waste on | 


It was found, in Great Britain, that industry wa 
ing the cold-forming process for steel com 
and knew very little about it, but a certain 
of work had been done at one of the 
rdnance factories Because of industry not having 
rk on the cold forming of steels, and 
cause of the extremely technical nature of the 
nference, the British Motor Corporation had 
entirely “from scratch’’ and work its way 
cold forming to find out what was really 
ired and what could be done with the process 

1 what were the economics 
he work that had been done in Germany on the 
forming of interesting 
ure, and although certain German firms were 
ached, it was found that the prices they were 
for various components prevented purchas 
Common sense dictated that the amount of 
al that would be used if a component was 


would 


ne any W 


steels was of a very 





much less than if they were made by the hot-forging 
method, or if they were made out of bar. It could 
also be seen that cold forming could be attempted, 
generally speaking, where hot forging could not, 
such as in gear teeth and splined bores, with 
considerable saving in the machine shop. It was 
also obvious that not only would less material be used 
giving considerable savings, labour would also be 
than by using the hot-forging process, 
running costs too, exclusive of capital amortization, 
would be less. It was decided, therefore, to pursue 
the process as an independent exercise, not including 
savings which would be made in the machine shop, 
so that a true evaluation could be obtained 

Ihe 1953 conference in England, the work at the 
ordnance factory, and the work done in Germany 
and in America, showed that the cold forming of 
steels was a practical proposition. The problem 
that presented itself was to make the process 
thoroughly economic in its own rights. This, to a 
large extent, has been done, and it can be firmly 
stated that the cold forming of steel components 
can take the place of steel components produced 
by the hot-forging processes, and does not depend 
on what savings can be made in the deletion of 
machine-shop operations 

rhe results of the investigation into cold forming 
have shown that the difficulties do not lie in the 
actual cold-forming operation, but are involved in 
the cost of the capital equipment and the manu- 


less 


facture of pellets, and solid and hollow billets 
appears that in relation to the cold-forming process 
production engineers have been thoroughly frig] 

ened to death by the long-haired research worker 
In fact, the 1953 conference in 


te j 
stead 


end results. 


of opening out the process so that industry could 


absorb it did just the opposite 

One of the first problems that arises with cold 
forming is when the process is used for the purpose 
of component production, and is, what is to be th 
final form to be produced by the process and how 
much modification to the fundamental billet has t 
take place in order that this final operation may be 
done. There are, as yet, very few 
operators and very few engineers with the practical 
knowledge involved in making an accurate assess- 
ment regarding this. For some time to come the 
stage or stages between billet and final forming will 
be in the nature of a guess, which, of course, will 
be tried out before final production machinery 1: 
purchased and installed 

It is very important to-day that any producing 
unit which is thinking of entering cold forming, 
should instal at least a 1,500-ton hydraulic press, 
secondhand or new, in order that the guess may be 
tried out and proved. There has been, in Great 
Britain, an effort between the Production Engineer- 
ing Research Association and a press manufacturing 
company to produce a press for this purpose, but 
the end result has turned out to be a press of a 


experienced 
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ridiculous capital cost and therefore of no use & 
industry The British Motor Cerporation 
talled an old war-time hydraulic press, obtained 
very low figure, and it has been found ex 


experimental 


has 


tremely satisfactory for the work 
which has been done 
It is strongly recommended that 
cold forming of steels shall be 
hydraulic, not mechanical, presses and the problem 
of the economics concerned with this will be dealt 
iter in this paper lhe advantage, particularly 
of a hydraulic press in the initial stages of proving 
in or cannot be done in a practical way, is that 
| can be maintained over long 
Pressure and stroke can also be varied on such 
press. There is also a considerable amount of over 
emphasis on the finish required on the working areas 
of the tools. It has been said that very tong 
procedt 
necessary to finish tools so that scratches cannot be 
ith the naked eye. It is very important on 
oducing finished or near finished sizes 
rings to be put around the 
that pressures the die are 
e actual forming process 
is a conception in various 
tools for cold forming are necessarily very expensive; 
this again 1s not so 
the same as the hot forging die cost 
amount of cost for polishing 
It is proposed now systematically to describe the 
process required for the cold forming of steels, and 
look what is actually required, 
and the general economics of the operations involved 
in the cold forming of a steel component. Before 
continu do this, it is advisable to understand 
hat there are fundamentally types of component 
which are normally required and which involve 


work 
carried out 


with! 


5 hat Ck 
troke 


pressures 


= " 
ousning 
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ires are necessary; this 1S not so t 1s only 


outside of 
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right capital co 


arrive at a satisfactory 
hese 
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milling, boring, grinding 
irregular shaped com 
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tools 


ould be produced 
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shop method of marking out 
sinking mi and then 
enc! using plate gauges as the 
urement The tundamental 

1e manufacture of cold 
types of components are 1n the 
preforms and the capital cost 
the ls are to be placed 


respective places 


chine, 


‘tween U 


a component b 
form themselves 
fundamental 
w billet manutacture 
shape of the 
e lubrica 
economic annealing, 
of capital equipment with 


issues 


the final 


the effectiy 


he right piece of capital 
v] not been 
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vubt that the us problem is by 
most important 1 has to be faced 
illy speaking, known since the 
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capital equipment, the hydraulic press, which 
started its life in the early period of the industrial 
revolution as a thoroughly simple unit, has been 
elaborated to an almost ridiculous extent in order 
to allow the salesmen of the press the widest 
possible field of sale. The world to-day is suffering 
to an enormous extent because of this over- 
development in all types of producing machinery. 

Because of the cost of a hydraulic press, the 
pioneers in cold forming have tried to use a 
mechanical press which not only is unsuitable as 
a whole for the cold-forming process, but which also 
has to be covered by safety devices. We, in Great 
Britain, realized the significance of this, and have 
engineered hydraulic presses for the cold-forming 
processes, which are now being bought at a 
thoroughly economic cost. 

Table I illustrates what has been done. It will be 
seen that press tonnages of 150, 250, 350, 500, 700, 
and 1,000 tons are required. It will also be seen 
that the costs of the conventional presses, both 
hydraulic and mechanical, are shown. These are 
typical examples of what can be purchased on the 
British market. 

The chart shows that five firms have been 
approached to design a press which consists of an 
anvil with two vertical members, and a bridge piece 
with a piston in it driven up and down by a 
hydraulic pumping unit. The prices of all the 
types of presses in manufacturers’ columns are 
shown, and it is apparent that the least cost for each 
type of press will be the one for which all manu- 
facturers will ultimately have to make their presses. 
It will be noticed that a conventional hydraulic press 
of 1,000 tons would cost in Great Britain £40,000. 
The mechanical press would cost £16,000. The 
new hydraulic press of 1,000 tons can now be 
purchased for £7,700, which immediately makes 
the process of cold forming an economic proposition. 
In deciding the issues and the costs involved, and 
the final costs of these presses, it was realized that 
speed, when using hydraulics, does increase the 
Capital cost, so it was decided that the normal ten 
inches per second which was used as a figure for 


TABLI 


cold forming should be tried out to see whether these 
high speeds were necessary. 

It was found that } in. per second in the majority 
of cases worked just as well, and in some cases much 
more satisfactorily than 10 in. per second, so that 
these prices are for a speed of { in. per second. 
Should an increased speed on this be required, all 
that is necessary to do is to change the pumping 
unit. 

These machines will be the basis of all future 
movement into cold forming in Great Britain, and 
there is no doubt that they will set the pattern for 
the rest of the world. 

Having decided the right types of press to use, 
the next problem to resolve is that of preforms and 
pellet, and solid or hollow billet manufacture. In 
dealing with regular forms, the preforms are not of 
a serious nature, except in the case of the preform 
that requires a hole through it. The question in 
this case is whether it is cheaper to put the hole 
in with two or three low-tonnage operations, or 
whether it can be made in a more basic way, as a 
hollow billet. In Great Britain at the present time 
the only effective hollow billet industry which 
supplies the hollow billet for the tube mills, 
machines the billet out of solid bar and so 
wastes the material which comes from the hole. 
We are inclined to think that the low-tonnage press 
will come much cheaper than the normal hollow 
billet method. Work is being done for this to be 
resolved. 

In any case, the hollow billet must begin its life 
as a bar of steel, and, like the pellet and solid billet, 
will have the same problems to contend with. The 
steel trade of the world which produces bar, has, 
as a whole had very little fundamental work done 
on its plant and on the accuracy of its finished 
products. The bar delivered to industry from the 
bar mill is still a rough bar, not very accurate in 
size and with quite a large number of surface 
cracks, etc. 

In cold working into mating dies the billet must 
be in volume as good as a commercial manufacture 
will allow, because to squeeze metal to waste not 
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Messrs Messrs Messrs 
lonnage A B Cc. 
150 £3,160 £4,591 
250 £4,398 


350 £5,262 


500 £7,044 


700 £10,364 


1,000 £14,140 
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Conventional Presses 
Hydraulic Mechanical 


Messrs Messrs 
D E 


£8,400 £4,700 


£3,593 


£4,500 £4,125 £12,000 £5,700 


“9.000 
£9,001 


£14,000 


£6,386 £6,61 3 £16,000 £10,000 


£7,730 £22,000 £12,000 


£9,020 £9,950 £40,000 £16,000 
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Fig. 6 (above) 
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component 1 rl 
wraph 


a prototype of the coid-worke 
out. This 


sthility of cold working the teeth into Fig. 5 
1.5 in. dia. ( 


component, when finalized, 


0.6875 in 
Materia 


component 


. y 
oncentric nole, 

y >5 
over au 1.875 171 


wer hot forging, 64 oz. per 


only costs money in waste material, but also in 
producing the tonnage to do it. It has been 
decided therefore, not to try and reorganize the steel 
industry but to accept the normal end product of 
the steel mill and use it as efficiently as possible. 
This means that nearly all bar that is used for cold 
forming must have the diameter machined so that 
all surface cracks are removed and so that there can 
be good control over the volume of metal that is to 
be put into the cold-forming die. The parting off 
of the billet or pellet is a problem not very technical 
but a problem of economics. A billet which may 
be of a fairly large diameter with a very short length, 
if it was parted off with a saw or parting-off tool, 
could quite easily have a big proportion of waste to 
its finished volume. A much larger billet with a 
large ratio of iength to diameter would have its 
parting off waste of a very small ratio to its finished 
volume. The shearing off of the pellet or billet 
in a cropping machine, which will help to eliminate 
waste material, involves certain additional press 
operations over and above those which are normally 
required in order to re-shape pellets or billets. In 
the case of the pellet with a short length ratio to the 
diameter, this is particularly vulnerable in this 
respect 

The machine-tool industry of Great Britain was 
approached to make a billet 14 in. diameter and 
34 in. long, and a quote was put in for about £8,000 
for capital equipment to do this job. It was 
realized that the amortization of this would not be 
at all satisfactory in producing the billet, so further 
efforts were made to use an old capstan lathe by 
adding bar feed and a sequence control unit to 
make the capstan automatic. This was done for 
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in the world, far as was known, in producing 
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alve-spring cup now produced on the 
id-neading machine ts a very twiferior 
LOWN The 
f the pellet, because it has a 
which produces considerable difficulties 1f 

Billet, 0.365 in. long 0.905 im 


lia., 1.25 in 


provbiem with the alve 


making 


Vaterial saving over 


O.1ll60 per ymponent 


£1,000 and has proved thoroughly economic. It 
is important to realize that not only the actual cold 
forming operations must be economic in every way, 
but that the making of the billet and all ancillary 
operations must also be engineered so that the 
economics are not detrimental to the final costs of 
the component. 

In the making of the pellet, solid and hollow billets 
and preforms it is necessary for the production 
engineer to produce an economic piece of capital 
equipment to do this operation and, particularly, a 
piece of equipment that can be put into line flow 
and not as is done at the present time, a common 
installation with much “carrying to and from.” 
rhe irregular-shaped component requires a large 
amount of work to be done on the preforms. It is 
very necessary to adopt a way of manufacture 
particularly away from the hot-forging technique, 
where the metal that is not required is squeezed out 
sideways and then clipped off. Any irregular-shaped 
component with excess metal at any one point causes 
the press tonnage to be increased very considerably 
if the metal has to be turned at right-angles to the 
squeeze between the two opposing die surfaces 

In all cold-forming operations it is necessary 
to use a lubricated surface on all the preforms that 
are put into the tools. With this lubricated 
surface, as with the die steels and with the 
fundamental steels that are used for the components 
themselves, nothing new need be asked for. As 
experience is obtained all these three may, but not 
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Fig. 8. 
operation 
nm its experime ntal stage, and i 
component, besides saving the roughi 
Concentric hole, 2.5 in. dia. Finished 


lst-speed wheel: Thi 


rom the holiot Dill 


necessarily, be improved, but there seems no 
fundamental problem in either at the present time. 
For the lubrication process, a plant is used whereby 
the preforms are degreased in an alkaline medium, 
hot- and cold-water rinsed, phosphated, cold-water 
rinsed, acid pickled, cold- and hot-water rinsed, 
and then has a lubricated surface added finally. 
The author’s company is using a soap surface, the 
trade name of which is “ Bonderlube,” and at 
present this seems most satisfactory. The plant 
for the application of this lubricated surface is at the 
present time somewhat of a crude nature, and work 
needs to be done on this in order to be able to 
engineer a plant that can be used in an inter- 
operational manner 


Annealing, which is another 


inter- operational 
process, is required when deformation has reached 


a certain limit. Annealing to-day in the mass 
production industry is done by the use of large 
furnaces which are bulk-fed, and which results in 
the subsequent machine-shop plant having to accept 
improperly annealed components with very dire 
results on the tooling usage. Inter-operational 
annealing again wants cheap capital equipment which 
can be put into line-flow. This is at the initial stage 
of development in the United Kingdom, and it is 
hoped that before long the pattern will have 
crystallized into what the future type will be 
Among the steels used in the United Kingdom for 
by far the greatest 
without any 


general forged component use, 
portion, it appears, can be 
problems. It is not quite whether 
certain inclusions and variants normally produced 
by the steel industry will produce problems or not 
The use of lower-grade steels, by taking advantage 
of the work-hardening produced by cold forming, 
is something which, by producing a saving in the 
machine shop, can contribute to the economics of 
cold-forming, but are not, in the early days, a 
fundamental economy, but easily be of a 
considerable nature. 


used 


certain yet 


could 


128 


Ihe die steels that are used are the normal ones 
which have been developed in the United Kingdom, 
and can be purchased on the open market. 

A considerable amount of surprise has been 
expressed from time to time at the die life obtained 
with forming. Whereas thousands of com- 
ponents are obtained from a die in the hot forge, 
tens of thousands of components can be produced 
from a die during cold forming. Certain users are 
talking of hundreds of thousands of components 
for die life. In fact, generally speaking, if the 
lubricated surface remains intact during the cold- 
working process, die wear will be negligible It 
does seem that the constant expansion of the die 
during the process of pushing the steel into it will 
produce fatigue and then cracks. The shrink rings 
should always keep the die in position and, providing 
the crack produces a mark on the component where 
it does not matter, the die can continue to be used. 

Che British Motor Corporation do not intend to 
change the whole of the machine shop through the 
cold-forming process. There is all the machinery 
in situ to make a component from a rough forging, 
and while it 1s insisted that the cold-forming process 

hall be economic in relation to the hot 

savings will, of course, be made on the machine-shop 
floor to a considerable extent. It 1 
expected that it will be possible to take out 
machine shop all the metal-removing 
leaving in only operations wl 
sizing and finishing. In 


removing operations tnere 18 no reas¢ 
I] 


cold 
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very 
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from the hot forge and have t 
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each producing line 


removed 
working 
at the beginning of 
capital equipment is now of sufficient econom! 
cost that independent plant for each component 
can be used and installed in line flow 
As the problems of the irregular-shaped comp 

will be moved into the 


proc ess 


nent are resolved, these also 
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machine shop and the hot forge, as such, will be 
left with the manufacture of the small quantity 


large components for which cold forming will be 


impracticable 

Figs. 1 to 8 show examples of components that 
have been developed by cold forming, and are being 
put into production by the British Motor Corpora 
tion. The photographs show the present hot 
forging, the billet, the cold-formed preforms, and 
the finished cold-formed component and the finished 
machined component. 


It will be seen that cold forming of steels is a 
yerfectly practical proposition and can be engineered 
thoroughly economic comparison with hot- 

1¢ potential savings in using cheaper 

and the enormous 

hop are such that no production engineer 


saving in the 


can afford to ignore these potentialities and refrain 


from fullest use of experiments and 


making the 


‘lopment v use the process in a practical 


Ley 
ucVyve 


DISCUSSION 


of the two foreg 


Mr. L. R. Hawtin (1.C.I. Metals) said that there 
was a conflict between Mr. Griffiths and other 
lecturers on the matter of tools. It was apparent 
from Mr. Morgan’s paper that considerable care 
was needed in the making of these. Very 
tolerance was required and also care in design. It 
also appeared, from papers yet to be presented, that 
great care was also needed in the heat treatment and 
finishing of the his seemed difficult to 
reconcile with Mr. Griffith’s comment that the tool: 
should cost no more than hot forging tools 

Mr. GRIFFITHS said that in the paper, and in his 
later remarks, he had emphasized that an attempt 
was being made to get accurate basic components 
that could be finish-machined. It was a different 
problem when one made an irregularly shaped die, 

the massive marking out, milling, filing, etc 
involved ; the ordinary, regularly shape 
cheap to make 


close 


tools 


Analyzing Production Cost 
Mir. MorGAN (R.O.F.) said that his own « 
tion had made an analysis of the cost of producing 
ular component. Mr. Ketchin 
work estimated that the cost 
Od. when produced totally by cold forming 
tion was made that the production cost 
juced if a machining operation was substit 
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litional waste of material 
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reduction in p1 
ltumate it was found 
6d. more than the 
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ae. onl 
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and the price of 3 sd. appeared to be 
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really mean it when he said that the mild steel 
received in comparatively small sizes—1, 2 and 3-in. 
round—was full of cracked surfaces ? 

On p. 6 he referred to mass-production annealing 
in large furnaces as being something of a hotch- 
potch. Mr. Kayser had only been engaged, 
personally, in mass production for 28 years, but 
when he had joined his first mass-production firm 
that sort of thing was no longer being practiced. 

The impression gained from the paper—he 
wondered whether this was what the author 
intended—was that his organization proposed 
making cold-extruded parts from low-grade steel 
on second-hand presses. 


Mr. GRIFFITHS said that he had not spoken of 


using second-hand presses for production, though, 
as far as he was concerned, cast iron and steel did 
not deteriorate in capital equipment ; it was quite 
easy to take cast iron that was 50 years old and 
bring it up to the same degree of accuracy as the 
most modern piece of capital equipment by various 
means. His point had been that industry had to be 
recapitalized but that it should be done at the right 
price. 


Use of Low-grade Steel 
So far as low-grade steel was concerned, in the 
consumer industries steel from 20-tons yield point 
to 90-tons yield point was used, with the price 
difference ranging from £60 to £100 per ton. The 


component with a large flange and bosses, which 
was shown outside the conference hall, was made as 
a hot forging from a very high grade 70-ton steel 


which produced almost impossible machining 
conditions on the shop floor. It was necessary to 
put a large quantity of machinery in to cope with 
it. If 30-ton steel was used, which was low grade in 
terms of tensile strength, the work-b«rdening 
properties could be used to give it exactly the 
required physical properties using the cold-extrusion 
process. In fact, these proved superior to those 
obtained from the other steel. The term “low- 
grade” referred to the tensile strength. 

In regard to the cracks in black bar, as Mr. Okell 
had said so clearly, the steel industry as a whole in 
the bar field, had not yet rationalized its production 
to the same extent as had the sheet producers. The 


latter were producing a very accurate piece of 


material. His organization was not going to make 
inroads into cold forming by trying to use the steel 
as it came out of the mill. They were machining 
to make sure that there were no surface defects in it 
at all, They could afford to do so because their 
amortization costs were very low; they could 
afford these extra operations 

Batch annealing was a problem facing the whole 
of the mass-producing industries. There was not a 
machine shop in the country that would not 
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complain about the standard of the components 
coming from the hot forge. The problems of tool 
maintenance, tool life and tool wear and tear that 
were caused by improper annealing were tre- 
mendous. The point that he had been trying t 
make in his paper was that the large batch furnace 
was the one used in industry. It had a 4-ft 3-ft 
or 2-ft. « 2-ft. hole into which material was fed in 
bulk. The material was fed through in different 
sizes with differing contents, shapes of components, 
holes and so on. The man trying to do the 
annealing was everlastingly playing about with his 
temperature range in order to try and find the right 
level. The end result was an imperfectly heat- 
treated object. It was important to put annealing 
and heat treatment in the line, the same as any other 
operation. The particular piece of capital plant 
should be engineered and maintained to a standard 
which repeated itself all the time, and would not be 
affected by differences in volume 

He had suggested that the papers delivered at the 
1953 conference were in advance of British industry 
because in those early days he had sent drawings to 
dozens of people asking them to produce them by 
cold forming, but a reply had only been received 
from Mr. Morgan’s organization. Private enter- 
prise simply was not ready then and had not since 
helped cold forming as a process to any extent 
worth mentioning. The main work had emanated 
from N.E.L. and especially R.O.F. The latter had 
done more than any other organization in the 
country to help it along. 

Mr. J. D. MANTLE (Ministry of Aviation) asked 
whether the impressive savings on tools which 
Mr. Griffiths had quoted, meant that one could 
expect a reduction of £100 in the cost of B.M.« 
cars in 1963/64? More seriously, he had said that 
only two things were of importance—the preformed 
stage and the pressure required—that speed of 
forming was of no consequence. For mild steels 
one could accept this, but later Mr. Griffiths had 
said that for some of his components he had used a 
lower grade steel and got his results from work 
hardening. Surely then the speed of extrusion was 
of vital importance ? It was not possible to have it 
both ways. In that respect, if he was getting 
improvement from his steel through work-hardening 
surely the improvement depended upon the working, 
which differed in various parts? Was he quite 
happy from the design aspect that his resulting 
component was going to be efficient ? 


Speed of Cold Forming 
Mr. GRIFFITHS said that it was necessary to be 
careful not to confuse the speed of cold hobbing 
with the speed of cold forming. What he had said 
was that | in. per sec. which was reasonably fast, 
was quite as good in doing the job as 10 in. per sec 
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It was the range of speed which suited the com- 
pany’s output, and the work-hardening properties 
seemed to be perfectly satisfactory. This was the 
result on test. However “long-haired” one might 
be about results “‘on test” they could not be denied 

His terms of reference as the chief development 
engineer of B.M.C. were to keep the cost of the 
cars at par. Increases in other directions were so 
pressing that it was a tremendous task to do this 

Mr. R. H. Spikes (Joseph Lucas Ltd.) said that 
in his figures for hydraulic presses, Mr 
Griffiths was working basically on his low produc 
tion of one component a minute or so. People in 
the lighter branches of industry who supplied 
B.M.C. and other branches also, were interested 
very often in making 50,000 components a week 
rather than 5,000 and did need higher speeds of 
operation. Had the author considered the extra 
costs of the larger pumps and other hydraulic 
equipment, and did he still consider that the 


Cost 


hydraulic press was preferable to the mechanical 


press ? 

As regards the lubrication process described on 
page 6 of the paper, if he pickled after he phos- 
phated, he would find difficulty in extruding. 

Mr. GRIFFITHS said that though the hydraulic 
press gave greater flexibility in this process the 
enormous cost of the equipment made it essential 
to consider the mechanical method. He _ had 
himself investigated the matter, but the salesman 
who had come to see him—after doing his best to 
sell him the mechanical press—had settled back in 
his chair and proceeded to “flatten” him with a 
description of all the gadgetry which it was 
necessary to put on to prevent it from doing this, 
that, and the other over dead centre, as well as 
safety devices, etc. An hydraulic press required no 
safety devices other than that of keeping the 
operative away. It came straight down on to the 
top of the die and was, therefore, more satisfactory, 
if it could be engineered at the right price. 

On mass production he would only say that the 
mechanical press might be acceptable from the 
point of view of capital cost in a particular industry, 
but it was possible to work the hydraulic press at 
very high speeds also. The 1,000-ton press which 
his company were buying was costing £7,700 and 
was based ona speed of } in. per sec. but it would cost 
only £1,000 to alter so as to run at 10 in. per sec 
For high-speed productivity the increased cost of the 
capital equipment would not vary in any other way 
It was only a matter of going up and down with a 
very short stroke very quickly, and then putting in 
some sort of automation. He believed in putting the 
cost of all the gadgety, not in a piece of capital 
equipment, but in the tool because this was a 
maintenance cost. 

Mr. MorGAN said that it might be of interest to 
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mention that it was not necessary to have a very 
expensive hydraulic or mechanical press; it was 
possible to extrude on a very simple tup press. 
R.O.F., for example, had a very old-fashioned tup 
press for billet breaking. Mr. Ketchin had made a 
small die and had produced a perfect extrusion—so 
much so that the base thickness was nil ; everything 
had gone up in the walls 


Punch Stress 


Mr. H. Ll. D. PuGu (National 
Laboratory) said that on p. 3 of his paper, Mr 
Morgan had referred to the punch stress as 
generally being of the order of 120 tons per sq. in 
He would suggest that this was the hydrostatic 
component stress which should be applied to the die 
wall. He would like to differ from Mr. Morgan in 
the sense that if it was possible to relieve the 


Engineering 


extrusion pressure the stress of 120 tons could be 
considerably reduced 

In the United States, Thompson had attempted 
to measure the pressure on the wall. He had found 
that it was about 90 per cent of the extrusion 
pressure. This would suggest that the pressure to 
be applied to the die wall should be less than the 
extrusion pressure which, in turn, was considerably 
less than the punch pressure of 120 tons per sq. in 
Chis was also borne out if a theoretical problem of 
indentation—after all a canning problem was 
essentially an indentation problem—and a two- 
dimensional solution, were considered when it 
would be found that the stress on the wall was 
considerably less than that of the punch 

On page 4 reference was made to the fact that it 
had been ascertained that for normal cold extrusion 
of steel the best design of die was that in which the 
K ratio of the radius of the outside diameter of 
each of the shrink rings with the radius “R,” of the 
die bore was the same—1.6. On what grounds did 
Mr. Morgan make this statement? Was it on 
experimental investigation? There was reason to 
believe that the best design might differ considerably 
from this. The same K ratio did not apply for 
every ring and it would be very different from 1.6 
anyway 

His reason for saying this was that in almost an 
identical problem of pressure vessel design, with 
650 tons per sq. in., the K ratios had been con- 
siderably different. Also, the solution given did not 
seem to be real, in the sense that having fixed upon 
a K ratio of 1.6 he then calculated what the shrink- 
age would be. It was possible to obtain the design 
of die by fixing the appropriate interference. 


Calculation of Stress System 
Ihe general calculation of the stress system in the 
rings was based on an elastic analysis and he would 
make a plea that in the design of containers to stand 
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very high stresses an elastic plastic analysis should 
be used. To illustrate his point: there was 
nowhere in the design a statement of the yield 
criterion of the materials. Mr. Morgan had 
quoted a failure criterion but not a yield criterion 
In Figs. 9 and 10, radial compressive stress due to 
extrusion load of 120 tons per sq. in. was shown 
and tensile stress of 63. The difference 
worked out at 180 tons per sq. in. The steel, to 
remain elastic, would need a yield strength of 180 
tons per sq. in. Clearly it would not do so on 
Mr. Morgan’s assumption of a yield strength of 
60 tons. The net effect was to produce a plastic 
region around the bore. He had not himself 
checked the figures but he suspected that it would 
be obtained in other places too. This particular 
region would not sustain a stress of more than, say, 
60 tons, throwing a higher stress on the other parts 
of the container. In other words, the 
allowances for the container would be considerably 
different from those shown 

In designing containers it necessary to 
consider the possibility—it was no more than a 
possibility—of plastic deformation occurring as a 
result of shrinkage alone, and without putting on any 
internal pressure. It was conceivable that it would 
be possible to put so much pressure on as to make 
some of the faces plastic 

Mr. MorGaN replied that his organization had at 
least stressed a set of cold-extrusion dies, and 
no-one else had. He would like to see Mr. Pugh’ 
“stressing” and go through the calculations for 
half an hour before debating it on the platform 


stress 


stress 


was 


Mr. PUGH said that a paper by M. R. Horn given 
to the Institution of Mechanical Engineers some six 
years ago had described a plastic analysis of thick 
cylinders and multi-ring containers generally 

Mr. MorGan said that the method which he had 
described in his paper was that used in the R.O.F 
for designing all their cold-extrusion dies. It was 
simple to remember and it was effective. In the 
early days on this work various dies had fractured 
but he knew of no such the method 
described had been established 

So far as the question of the load of extrusion was 
concerned, an indicator reading taken of the 
actual tonnage being extrusion rhe 
readings made it fairly clear that the pressure being 
exerted was about 120 tons per sq. in. He was 
bound to admit that it was wrong to say that the 
punch extrusion pressure of 120 tons per sq. in. was 
also the radial hydrostatic stress on the inner wall 
of the die. From later analyses it seemed clear that 
as soon as the formation of the component com 
menced it became itself an integral part of the die in 
resisting hoop stress. If the measurements of the 
actual components which were quoted in the paper 
were analyzed it would be that the outside 


case since 
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diameter was much less than would have been the 


case had a radial pressure of 120 tons per sq. in 
been applied at the die bore. It appeared to be 
about half of it. The application of extrusion 
pressure causes both the punch and the die t 
expand and the component which is produced has a 
temperature of about 150 C. Working backwards 
from the size of the component produced, and 
taking account of all facts, it appeared that the 
radial stress on the die bore would be about 70 
rather than 120 tons per sq. in. and, 
there appeared to be ample safety factor 
rom the production point of view it 
necessary to put in a die with ample safety factor 
which would then take into account those badly 
annealed billets to which Mr. Griffiths had referred 
In the mass-production annealing of billets it seemed 
clear that they would not all be perfectly annealed 
and some would remain rather hard, so that plenty 
of safety factor was required 

Mr. R. E. OKELL said that there seemed t 
two widely separated approaches to the question 
cold forming. The first was to get a hydraulic } 


therefore 
However, 


was always 


that was relatively cheap or worn out and reb 
empirical means, forming the part in tl 
break the 


it by 
knowledge that it not possible to 
The second obtain the 
by some method or another and then put in new 
presses, in which case most people would adopt 
mechanical type 


was 


was to knowledge 


press 


Would the two authors 
on the two methods of approach ? 


mment 


Die Costs 


was on the subject he would mention 
the question of die costs. The impression given 
was that if accurate extrusions were not required 
the die costs would be very low because the die 
need not be accurate, but there remained all the 
clearance fits and drive fits to give the right stress 


| i] 
These would not 


While he 


system in the tools themselves 
be altered as far as he could see by the accuracy of 
the component, and this would be something like 
97 per cent of the accuracy of the work 

He would like also to refer to the mechanics 
component production The labour factor had 
more or less been eliminated and thus one was left 
with the steel. Steel cost 6d. a pound and it 
possible to spread a pound of steel a very long wa‘ 
on machining allowances. The modern drop ham 
mer produced steel components very rapidly but 
starting with perhaps three times the capital cost of 
the proposed hydraulic extrusion press, but the 
production itself took place at many times the rate 
of that from hydraulic presses. If they were not 
careful they would be chasing far too little steel and 
putting far too much work into it, the net 
being a loss rather than a gain 

He would like to question the suggested cost of 


was 


“tect 
Lilt 


INDUSTRIES 
February 1961 


SHEET METAL 





turning the rather impractical | in. per sec. speed 
) the more practical production speed of 10 in 
If one kept the | in. per sec. speed, or 
iree times that figure, did one put several of 
a row and have one man load the | 
uld simply mean increasing the 
the same result. From Mr. Morg 
the previous day he must assume 
black bar. If so, he would repeat 
Did he think the black bar was up 1 


C desired 4 
Use of En2E Steel 
4N said that in the armame 
istomary to use black bar rhe 
1 bright-drawn En2E steel. He wa 
atisfied with the quality which 
gave continuous 


h his factory was currently engage 


rably and this 
whic 
hat the head of the compor 
yanded in a tapered form. This of 
successfully performed 
| but it was not unusu 
and _ splits 
In normal 
ible to examine every delive 
verfections. If one paid for 
‘asonable to accept the steel 
ed on trust If the manufacturer could 
he steel quality it put a serious brake upon the 
elopment of cold-extrusion processes 
‘-Imaker might well accept the responsibilit 
replacement of dirty steel but in the meantime 
harm had been done because of the breakd 
production line and the increase in the m 
ag costs. In the particular job to whi 
the normal production cost of 
3s. 4d. simply because of dirty 
much stress could not be given 
of paying more attention to the 
acturing clean steel. If cold extrusion was 
a really successful process it was 
I to be able to turn out finished componen 
and t climin: ate subsequent machining operation 
It might be advisable therefore to choose com 
ponents which were expensive to machine—gea! 
wheels for example. The normal hollow component 
which was relatively easy to produce by forward 
1r backward extrusion, was also often very cheap t 
machine on automatic machine tools 
Mr. OKELL asked whether Mr. Morgan and 
Mr. Griffiths would comment on the two methods 
of approach 
Mr. Morcan thought there was room for both 
so much depended upon the product which was to 
be made and the quantity required. It was quite 
ay a to enter the cold extrusion field enthusiastic 
ally and to become overburdened with capital cost 
He had seen an armament cold-extrusion line laid 
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have cost a great deal of money. 
was capable of turning out many 
illy finished armament products each 
therefore a very economic unit 
therefore had to make up his own 
what was best for him. Normally, 
esses were costly items, but certainly 
were going out of their way to 
very substantially and were 
extrusion field ilistacally 
» also fairly expensive and, 

hysical limitation 
ilways 
; the 
special components. The 
had said before, was almost 
is possible to bring it straight 
die without the need for safety 
han that for the operator. With the 
tl vas a “dead centre and all 
vorry about. He intended 
h had been 
his 


equipment 

it wu rignt price 
uracy, apart from the shape, it was 
toolroom practice. Shrink rings 
not costly and he 
i¢ W 1 cheap 
should not be 
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lie used hot 


conomics of producing the 
given the actual metal 
clearly that metal was 
une finish operations 
' at all chancy; it was 
amounting to probably Is 
terial that was normally used 
rping process 

Mc ASNEH N.E.] said that Mr. Morgan, 
f his paper, had said that the extrusion 
backward extrusion as in his Fig. | was 
yme 20 per cent lighter than for the other 
His own experience was that a rod 
and a tube extrusion—a Hooker extrusion 
red exactly the same extrusion stress. In 
ion it was something like 40 per cent 

extrusion pressure 
billet of a specific diameter was extruded 
by the method in Fig. | into a can, or the 
1 g. 2 into a rod, the extrusion loed for 


d be some 10 per cent higher than the 
for the can, the reductions being 


What did Mr. Morgan mean by 
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“20 per cent higher” ? and would he clear up the 
doubt raised by his continual reference to 120 tons 
per sq. in. stress ? His own experience was that in a 
can extrusion the minimum pressure for a specific 
material occurred around 50 per cent reduction, 
and when extruding either at a higher or lower 
reduction the pressure was somewhat higher. 
Comparing the stress on the die face and rod it was 
found that the stresses were somewhat higher than 
on the punch. 

Mr. MorGan said that he did not think Mr. 
McKenzie had quite completed his last statement 
He had doubted the figure of 120 tons per sq. in. on 
the punch and had said that his experience showed 
that about 50 per cent cross-sectional area reduction 
gave about the minimum load on the punch, but 
had not said what load on the punch he expected to 
get. 
Mr. McKENZIE said he was speaking, not about 
load but about pressure; the load would be less 
with lower reduction. It was stress that would 
increase on the punch. 

Mr. MorGAN suggested taking the total load from 
the press and dividing it ‘y the cross-sectional 
area. What did Mr. McKenzie get ? 

Mr. McKenzie said that for 120 tons the steel 


would be something like 0.08 carbon content or less, 
and it was his experience with an En2E that the 
stress on the punch was nearer 135 tons per sq. in. 
minimum at 50 per cent reduction. 

Mr. MorGan said that the R.O.F. had had varying 
results between 120 and 135 tons per sq. in. stress 
on the punch at 50 per cent cross-sectional area 


reduction on En2E steel. The figures quoted were 
obtained by dividing the total load given by the 
press by the cross-sectional area of the punch, so 
apparently the R.O.F. and N.E.L. were on a com- 
mon basis there. Initially they had thought that 
this punch stress would be translated into a similar 
intensity of hydrostatic radial pressure on to the die 
walls. They had made this assumption because the 
material being extruded had, in fact, become plastic. 
It was now felt that this assumption was incorrect 
and dimensional examination of extruded compo- 
nents showed this to be so. The intensity of radial 
pressure on the die walls was something much less 
than 120 tons per sq. in. 

In speaking of the extrusion load being ‘‘20 per 
cent higher” he was speaking of cans produced by 
forward and backward extrusion. In other words, 
the load as in Fig. 1 would probably be 20 per cent 
higher than in Fig. 4. 

Mr. McKeEnzIE said that from Fig. 4 it would 
appear that the die had actually a reduction in it as 
well. Was this correct ? 
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Mr. MorGAN said that it probably had. It had 
not been mentioned. If it was assumed that the 
same component exactly was being made in each 
case—a straight can with straight external walls 
made by backward and forward extrusion—there 
would be less loading in the forward extrusion 
Fig. 4) than in Fig. 1. 

Mr. McKENZIE disagreeing, said that whether the 
can was forward or backward extruded, if the taper 
was as in Fig. 4—and there was no reduction in the 
die, which was dead parallel all the way down—the 
loads would be comparable. The percentage 
difference was of the order of —- 2 per cent which was 
well within experimental accuracy. He still thought 
that Mr. Morgan was not answering the question 
concerning the statement that Fig. 1 gave 20 per 
cent higher load than for other methods, which 
would include Fig. 2 

Mr. MorGaN replied that it was, perhaps, rather 
loosely phrased. As had been explained, the 
comparison was between Fig. | and Fig. 4. 

Mr. McKEnzZIE said that in his experience it was 
15 per cent lower. 

Mr. MORGAN disagreed 





GAUGE AND 
TOOL MAKERS’ ASSOCIATION 
Members to Visit Moscow 
~ORTY-EIGHT directors of firms in the Gauge 
and Tool Makers’ Association will be taking 
part in a group visit to Moscow which the Associ- 
ation is organizing during the forthcoming British 
lrade Fair in that City. (May 19 to June 4, 196] 
The group will leave London Airport by a British 
European Airways Comet Special Service flight 
early on Saturday, May 27, returning by a similar 
flight on Wednesday evening, May 31. 


LIGHT-METALS CONFERENCE 
"THE Fourth International Light Metals Con- 
ference will be held in Leoben from June 20 to 
24, 1961. The main theme of the Conference will 
be ‘Light Metals in Light Construction, in 
Architecture and in Special Fields’ and a large 
number of papers, and social events and works 
visits have been planned including a visit to the 
Austrian Aluminium Works. One of the papers 
is being contributed by Mr. R. M. Davies, the 
Structural engineer of the Aluminium Develop- 
ment Association. Enquiries concerning the Con- 
ference should be addressed: 
Geschaftsstelle der 4. Internationalen Leicht- 
metalltagung Leoben /Stmk., Montanistische 
Hochschule, OSTERREICH. 
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An Introduction to the 


THEORY AND PRACTICE 
OF FLAT ROLLING—6 


By the late C. W. STARLING, B.Eng., A.M.I.Mech.E. 


(Continued from page 55, 


THE EFFECT OF MILL SPRING 
ON GAUGE 

OR all practical purposes it has been shown 

that the load spring relationship for a given 
mill is a fixed straight line, if the toe of the curve 
is ignored. This can be seen from Fig. 108, 
which shows a typical load spring curve for a 
4-high cold mill. If the load spring curve is taken 
to be a straight line, the slope of the line being 
constant for any given mill, this slope is defined as 
the wll modulus for that particular mill. This 
modulus is in tons per inch units and will be the 
hypothetical load which would be required to cause 
a mill spring of 1 in., assuming that this was 
possible with the mill still behaving elastically 
The modulus for any given mill can, therefore, 
be obtained by plotting the load spring relationship 
and drawing the mean straight line over the normal 
working range, the slope then being measured 
directly 
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If there was no “‘toe”’ to the curve and this mean 
straight line passed through the zero point, the 
complete relationship between the load and the 
spring would be known from the mill modulus 
In actual fact, however, the straight line will cut 
the x axis at some point, say S, and the mill spring 
will then be S, plus the spring obtained from the 
as seen 


modulus hat 1s, 


I 
M’ 


Spring S 


from Fig. 109 

Taking this further, much more information can 
be obtained if the initial roll setting is introduced 
into the modulus curve. If there is an initial roll 
gap of S, the modulus curve will start at S instead 
of zero, as shown in Fig. 110. A family of such 
curves can then be obtained for any given mill 
for various roll settings, and the finished gauge 
for any roll setting and rolling load can be obtained 
directly from this family of curves. In practice, 
it is more convenient to be able to calculate gauge 





mill spring 1s calculated from 


modulu 
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directly without drawing the family of curves and 
for this it is necessary to know 
and M for the mill in question 


the values of S 


If mill spring is S and the roll-gap setting 


M 
is S, 
EF 

then finished gaugeh- S - § u .. (26 

where F is the rolling load 

Use of Equation 26 to obtain the finished gauge 
will give reasonably accurate results, but in practice 
there are several factors which influence its 
accuracy. 

1) It has already been shown that the equation 
is based on a linear relationship between load and 
spring, whereas in practice it is known that there 
is a slight curvature. Normally a mill works over 
a restricted load range and the error due to curva- 
ture of the graph will be small, provided that the 
value of M for this small range is used. It may be 
different from the mean value of M for the whole 
range, as seen from Fig. 111 
2) It will be affected by the temperature of the 
rolls and the mill. When a mill starts up from 
cold, the rolls heat up quickly and the housings 
heat up more slowly until they reach normal 
running temperature. It has been shown that 
after several hours the temperature of the mill 
becomes fairly constant, but the roll temperature 
fluctuates considerably with the rolling schedule 
and rolling speed. It will be obvious that when 
a roll heats up, its diameter increases and for a 
fixed screw setting this reduces the roll gap S. 
If this roll gap was measured directly this would 
not be important, but in practice it is usual to 
measure the gap from the screw position and a 
change in diameter of the roll will, therefore, 
effect the roll gap. Similarly, when the housing 
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is warming up it will expand slightly, allowing the 
roll gap to increase for a given screw setting 

3) A further source of error is eccentricity 
between the back-up roll neck and barrel and 
any ovality of the rolls. If the rolls are oval it is 
obvious that there will be a cyclical variation in 
the roll gap, the frequency of the cycle and the 
amplitude depending on the relative position of 
the oval rolls to each other. The eccentricity of 
the back-up roll barrel referred to the roll neck 
which is running in the bearing, will have exactly 
the same effect. Any eccentricity between the 
barrel and the neck of the work-rolls in a 4-high 
mill, however, should not have this effect, as it 
will be taken up by the vertical movement of the 
chock carrying the work-roll neck bearing in its 
slides 

Modulus of Rolls and Housing 

It has been shown that the spring of the mill is 
the sum of the spring of the rolls and the spring of 
the housing. If, however, the load spring curve is 
drawn for the housing and rolls separately and the 
modulus obtained for each, the mill modulus will 
not be a direct addition of the modulus of the rolls 
and the modulus of the housing. A rolling mill 
will behave in an identical fashion to two coil 
springs in series, subject to external forces. Then 
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if M, is the modulus of the housing and My, 1s 
the modulus of the rolls, it has been shown by 
Hessenberg and Sims that 
l | l 
M M M 
In practice, as already explained, it is relatively 
simple to obtain the value of M by direct measure 
ments and it is this value which is normally used 
In rolling-mill design calculations, however, it 
may be useful to know the relationship between 
the modulus of the rolls, the housing and the mill 
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The Elastic Plastic Curve 
The plastic curve has already been 
and the effect of various factors on the plastic 
curve has been shown by a series of graphs. The 
ylastic curve has also been discussed at some 
length by Hessenberg and Sims 
The plastic curves for the material being rolled 
can now be plotted on the same graph as the 
curves of the mill and from the various 
curves, a great deal of information 
A number of examples will show 
which can be obtained 


discussed 


elastic 
families of 
can be obtained 
some of the information 
trom these curves 
Fig. 112 shows the elastic and plastic curves for 
1 given mill rolling a certain strip. If for some 
such as a breakdown in lubrication, the 
coefficient of friction is increased, this will be 
by the dotted line in Fig. 112. From the 
curves, at roll force F the final strip 
was A, but for the same roll setting it 
be seen that the new point of equilibrium 
roll force F’ with a greater final 
he effect of an increase in friction, 
to increase the roll force for a given 
setting and also to reduce the reduction ob- 
tained in the pass If the rollerman wishes to 
maintain his outgoing gauge constant, he would 
his roll setting by screwing down more and 
curve shown by the chain dotted 


reason, 


i greater 


change 


the new elastic 


line will intersect the plastic curve at a new force 
F’’ at the required outgoing thickness / 


The 
information which can be obtained from Fig. 112 

then summarized as follows 

If the coefhcient of friction increases, 
roll setting the roll force will and the 
reduction in the pass will be reduced. If a constant 
outgoing thickness is required, the roll-gap setting 
will have to be reduced by down and 
the roll force will be increased 

Fig. 113 shows the elastic and plastic curves for 
a given mill cold rolling strip under tension. The 


for a given 
increase 


screwing 
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equilibrium condition between the elastic and 
plastic curves for a certain front tension is shown 
by the full lines, with a roll force F and a rolled 
gauge A. If the tension increases at a fixed roll-gap 
setting, the plastic curve will move, as shown by 
the dotted line. The new position of equilibrium 
then gives a roll force F’ and a finished thickness h’. 
The effect of an increase in tension for any roll 
setting is, therefore, to reduce the roll force and to 
increase the reduction in the pass. If a constant 
outgoing gauge is required, the screws will have 
to be raised slightly, giving a new elastic curve, as 
shown by the chain dotted line. The roll force F 

will then give the required thickness A. 

Fig. 114 shows the elastic and plastic curves for a 
hot mili rolling sheet which has a certain yield 
stress. If this sheet were suddenly to become harder, 
perhaps due to cool streaks, the new plastic curve 
would be as shown dotted. This will have the 
effect of increasing the roll force F to F’ and 
increasing the final gauge from / to /’ at a constant 
roll setting. If a constant outgoing gauge is 
required, the screws will have to be brought down 
to give the new elastic curve shown by the chain 
dotted line and the new roll force required will be 
af 

The effect of any factor on the elastic or plastic 
curves can be shown qualitatively very easily by 
freehand sketches of the above graphs, but it is 
also possible to obtain the quantitative analysis 


provided that the curves are drawn to scale. 

The question of setting up the individual mills 
of a continuous strip mill will be discussed in a 
later chapter, but it will be of interest here to show 
how the qualitative settings of the screw can be 


obtained from the elastic plastic curves. Consider 
the case of a continuous strip mill, where slab on 
the delay table is 0.9 in. thick and it is reduced to 
0.6 in. in the first of the finishing mill train. This 


Fig. 115.—-Elastic;/ plastic curves showing the effect of an 


increase in ingoing gauge 
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can be represented by the elastic plastic curves, 
as shown in Fig. 114. The position of equilibrium 
A, shows a thickness of 0.6 in. under a rolling load 
F. The next bar on the delay table may vary in 
several ways, the most usual variations being in 
width, thickness, temperature and steel grade. If, 
for example, the second bar is identical to the first, 
but cooler, the plastic curve will move, as shown by 
the chain dotted line in Fig. 114 and the new 
position of equilibrium B will be F’ with a new 
thickness fA’, which is greater than 0.6 in. In 
order to obtain the correct gauge from this mill, 
the screws must be brought down, as shown by 
the chain dotted line in Fig. 115, with a new 
equilibrium position at point G. 

If the second bar is wider than the preceding 
one, again the movement of the plastic curve will 
be in the same direction as for the cold bar and 
similar corrective movements of the screws will 
have to be made. Similarly, if the second bar is 
of a different analysis, giving a higher yield stress, 
there will be a similar movement of the plastic 
curve and again a similar correction by the screws 

If the second bar is thicker than the preceding 
one, the plastic curve will move bodily, as shown 
by the dotted line in Fig. 115, and it will remain 
substantially parallel to the original plastic curve 
Again a correction will have to be made by screwing 
down, as shown by the chain dotted line in Fig. 115. 

The direction of movement of the screws: for any 
variation in the ingoing bar can be worked out 
along these lines, but the actual distance the screws 
must be moved can only be obtained by an accurate 
plot of these graphs and in practice this would 
involve a considerable amount of experimental 
work to plot a large number of plastic curves. 
In order to obtain full automatic control of a mill, 
this will eventually have to be done and the value 
of the roll-gap transfer function obtained under 
any rolling condition. 


Roll-gap Transfer Function 

Every rollerman knows in practice that if he 
wishes to change the gauge of a sheet by, say, 
0.002 in., he will have to screw down a greater 
distance than this, the actual amount varying from 
a little more than 0.002 in. on thick hot sheet to 
a very high figure when the sheet is thin and hard 
This is a mill spring effect and is given the technical 
term the Roll-Gap Transfer Function. 

The magnitude of the roll-gap transfer function 
and its variation under different conditions can 
be examined by means of the elastic plastic curves 
Fig. 116 shows the elastic plastic curve for a 
hypothetical case, where the finished gauge is h at 
a rolling load F. A is the equilibrium point. If 
the screws are brought down a distance - S, the 
elastic line will be moved to a new position shown 
chain dotted in Fig. 116 and it now intersects the 
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plastic curve at point B. The change in roll force 
from A to Bwill be . F. If astraight line is drawn 
from A to B, in practice this distance is small and 
the straight line will correspond very closely to 
the plastic curve between A and B. If Q 1s the 
slope of this line, then 
F 
h Q 
From the geometry of Fig. 116 it will be seen 
that .S — CD + DA and as M is the slope of 
the line CB, 
' F ; 
=" > 


from the above two equations 


Eliminating /“ F 
gives 
S QoA 
M 
S Q ' 
h M 
The roll-gap transfer function can be defined as 
the screw movement required to give a certain 
change in roll thickness 
Then, 
Roll-gap transfer function 
Change in thickness h 


or 


Movement in screw S 
[hen from the above equation the roll-gap 
h M 
S M+Q 
Taking a numerical example, if the roll-gap 


transfer function 


ed l 
transfer function 1s — it means that, 
5 


or 
i.e. the screw movement required is five times the 
change in thickness required. 
As every rollerman knows, on a thick, soft material 
the screws are only required to move a relatively 
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small distance to make a correction in gauge, or 
in other words the roll-gap transfer function 


] 
approaches On the other hand, when the 


limiting thickness condition is approaching, the 
screws must be moved a considerable distance to 
make any correction and the roll-gap transfer 
function begins to fall at an ever-increasing rate 
until the limiting thickness is reached, and how- 
ir the screws are moved there is no change in 

lhe roll-gap transfer function then becomes 


ever fi 
gauge 
ZeTO 
rhis effect can be seen from the elastic, plastic 
curve. Fig. 117 shows the plastic curve for a very 
thin, hard material and it is immediately obvious 
from this diagram that “A is small compared with 
S. Similarly, for a thick, soft material the plastic 
curve will be as shown in Fig. 118 and it will be 
seen from this that _/ approaches more nearly to 
the value of .S. Referring now to the equation 
for the roll-gap transfer function, it will be seen 
that for a thin, hard material giving a curve as in 
Fig. 117, Q will be large and if the line became 
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vertical, would be infinity. In the cas¢ 
material, shown in Fig. 118, the value of Q 
small and if it was zero, the plastic curve would be 
horizontal at that point. In practice, it is possible 
for Q to be infinity under limiting thickness 
conditions, but it is never possible to reach the 
case when Q 1s zero 


The Effect of Mill Stiffness on Gauge 
If an infinitely stiff mill was possible in practice, 
there would be no spring whatever and the rolled 
exactly the same as the initial 


gauge would be 
The nearest practical approach 


roll-gap setting 
to this is a stiff design, such as the pre-stressed 
SKF mill in which the housing spring can be 
made very small. Experiments have been carried 
out with tungsten-carbide rolls which have a very 
high modulus of elasticity and, therefore, a greater 
resistance to flattening under load. By using these 
rolls in conjunction with heavy backing rolls and 
a pre-stressed housing, the nett result is a very 
stiff mill in which the rolled gauge is only slightly 
greater than the roll-gap setting. In a stiff mill a 
great deal of energy is stored in the mill and 
Variations in ingoing gauge are “ironed out” to a 
great extent. This can be seen by consideration of 
the mill modulus. A sudden ingoing 
thickness tends to force the rolls further apart, but 
if the mill modulus is high, as in a stiff mill, a much 
greater force is required to move the rolls a given 
distance apart than in a soft mill and the variation 
in the ingoing reduced considerably as 
the material passes through the rolls. In a stiff 
mill the screw movement required for a 
correction will be relatively small, but will require 
a great deal of torque on the screw 

In the case of a soft mill, the rolled 
considerably greater than the initial roll-gap setting 
This in itself is not a serious disadvantage in a mill, 


increase in 


gauge Is 


given 


gauge is 
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yrovided that the rollerman knows the amount of 
pring he will have for different rolling schedules 
and sets the mill accordingly. There is, however, 
the disadvantage that in a soft mill any variations 
in ingoing gauge will persist through the mill and 
will not be “ironed out” as in a stiff mill. Again, 
this will be seen by consideration of the mill 
modulus which will be small and a relatively small 
change in ingoing thickness will be sufficient to 
torce the rolls apart and give an error in the finished 
rauge. Ina soft mill the screw movement require 
for a given correction will be relatively large 
required will be 

ywer required at the screw will 
whether the mill is stiff or soft 

Ihe elastic plastic curves can be use 
the effect of mull stiffness 

Fig. 119 shows the hypothetical cas 

with an equilibrium position at 

and rolled gauge #. The modulus is 
a steep slope to the elastic line. If now 
change in ingoing thickness, the plastic cur 
move parallel to itself a distance ‘hf equal 1 
change in ingoing thickness, as shown dotted it 
Fig. 119. Assuming no change in screw setti 
the change in rolled then be 
hown in the diagram, and it will be seen that / 
will be less than A. The stiffer the mill the more 
does this elastic line approach the vertical 


, of course, if 1t was possible to have an infinitely 


I 


the ft 


he torque small Phe 


be almost 


gauge will 


mill giving a vertical line, would be zero 
rany value of | / and any ingoing variation wi 
ironed out’’ completely. In the case of 


elastic line has a much smaller slope 
120 that a change 


mill the 
it will be seen from Fig 
thickness gives a change of 
where f° may approach 


rarely found in 


In ingoing 
rolled thickness, 
extreme conditions 
may be greater than  / 


Very 
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It has been shown that the gauge coming out of 


mill at any 
and the mill spring at thi 


The Effect of Stiffness on the Automatic onically, together with some means of measuring 
Control of Gauge ie screw position electrically and adding these 
' , give the final rolled gauge 
Mill spring has been used ingeniously by the . wile met —s 7 Y ; 
h Iron and Steel Research Association in a a ee ee am oe ee 
nent of gauge at any instant, there are sever: 
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directly and transform it to an Ct In order to make 
it is relatively easy to mei e the { BISRA svstem 


yntrol, 

and obtain an electric signal por ' 1 be preferable to use a hydraulic method of 
his load. If the mill modulus cur\ loading the rolls [here are many mills operating 
rsible and repeatable straight for tt ple hydraulic jacks, but so far the develop 


stem of gauge control has 
basi Initial test 


ULI 


ill and the slope of this line is , the 11 i 
MM aE Sar production 

at any instant will be wher is es 
if however, have shown that it is preferable to keep 

at that instant. As M is a constant possible and the aim has been 
ud in the system as small 


mill it 1s obvious that the mil 


proportional to the rolling load and if as | e i the ‘m completel 
hen rolling under constant load. In theory, it 


| signal is obtained which is proportiona I ul 
to the rolling load, this can be converted directl: b t ‘ a hydraulic loading system 
can be used, but again thi 


to mill spring ipid 
Methods of measuring roll load will be discussed tht xtra wo the control system 

later, but by using electronic load meters a higl 
Mill Spring and Taper Rolling 


can be obtained with a fast response 


accuracy 

Ihe British Iron and Steel Research Association n all normal he rollerman’s aim is t 
4utomatic gauge control system, therefore, consists maintain a : ge th across the width 
of some means of measuring rolling load elec There are 
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however, occasions when a taper may be required, 
particularly in the aircraft industry. The present 
trend is to design wings with light-alloy sheet 
covering which tapers in thickness from the root 
of the wing to the tip. Similarly, light-alloy main 
wing spars are required, which taper from the 
root to the tip. It is common practice when 
making a wing spar, to take a rolled section and 
mill it to obtain the taper along the length. This 
takes a great deal of time and the wastage 1s very 
high, as something in the order of half the total 
weight is removed in the milling process. Similarly, 
thin, light-alloy sheets have been milled to a taper 
gauge, but this is even more costly than machining 
a spar. Various experiments have been carried out 
with the object of rolling the sheet or spar to the 
correct taper, but so far little progress has been 
made on a production basis. When rolling a taper 
it is not a simple matter of screwing down as the 
material passes through the rolls to give the 
variation required from end to end, as this involves 
extremely high rolling loads at the thin end of the 
wedge and there is difficulty in obtaining an accurate 
taper. In addition to this, the mechanical pro- 
perties of the material would vary considerably 
along the length from relatively soft at the thick 
end to very hard at the thin end 

There are several possible methods of obtaining 
an accurate taper in several passes and most of 
these would apply to hot rolling of taper billets 


from parallel stock, or cold rolling of strip from 


constant gauge material. These methods can be 
broken down into two major divisions. 

1. The material can be rolled down normally 
to give parallel stock of the correct thickness for 
the thick end of the wedge, all tapering being 
carried out in the final passes. 

2. The taper can be formed roughly early in the 
breaking-down process, all subsequent reduction 
being carried out on the tapered material. 

Method | appears on the face of it to be the 
most attractive commercially, as the major part of 
the reduction is on a normal mill at high speed 
By this method, however, there will be a substantial 
variation in the mechanical properties along the 
length of the finished bar or sheet and it will be 
necessary to anneal and taper skin pass to obtain 
a reasonably uniform product. 

Method 2 seems to be rather more complicated 
but in this case the major part of the reduction is 
on stock of approximately the correct taper and the 
draft throughout each pass is more or less constant 
after the taper has been formed roughly in the 
early stages of breaking down. 

The choice between two possible methods will 
depend on the mechanical properties required and 
the type of mill and control used. 

Whatever the method used to give the final taper, 
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at some stage in the rolling it will be necessary to 
change from parallel stock to stock with a taper 
and the actual forming of the taper can be carried 
out in one of several ways. 

This has been discussed at some length by the 
author in a published article and only sufficient 
is included here to show the effect of mill spring 
on a tapered gauge. 

It would appear to be a simple problem to 
calculate the rate of screwdown required in relation 
to mill speed to obtain any given taper, and allowing 
for various factors such as forward slip and motor 
droop, this is possible. It is essential, however, to 
compensate for the mill spring by :— 

a) Change in the roll-gap transfer function 

6) Allowance for non-linearity of the 
spring curve 

It has already been shown that the actual reduc 
tion obtained on a bar is only a fraction of the screw 
movement. If the distance moved by the screws 
is S inches, then the actual reduction in gauge of 
the bar will be S = / where f is the roll-gap transfer 
function 

If a parallel bar is being rolled, and at a certain 
point the screws are brought down at a calculated 
rate to give a taper, as in Fig. 121, it is obvious 
that the rolling load will be increasing steadily 
As the draft is increasing also, the bar being rolled 
will become progressively harder and the roll- 
gap transfer function will be constantly changing 
In order to maintain a constant rate of taper, 
therefore, the rate of screwdown will have to be 
increasing continually in relation to the speed of 
the bar through the rolls. In practice it is possible 
to compensate for this by trial-and-error methods 
If a number of bars are rolled at different speeds, 
all with a constant rate of screwdown, it should be 
possible to arrive at a combination of speeds 
giving the correct gauge at the start and finish of 
the taper. In theory, the rate of change of the 
taper will not be truly constant, as the rate of work 
hardening is not directly proportional to the 
reduction over the whole range. Any errors will 
be well within normal commercial tolerances 

In discussing the formation of a taper and the 
effect of the roll-gap transfer function, it has been 
assumed that the mill spring is directly proportional 
to the load. The shape of the mill-spring load 
curve has already been discussed at some length 
and shown to have a considerable curvature at the 

Continued in page 146 
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Manufacture of Tin Boxes—2 








Compiled by J. W. Langton, M.B.E., B.Sc.(Lond.), M.1.Mech.E. 


NON-CIRCULAR SEAMLESS BOXES 


| nen data sheet deals with the second divisior 


circular shapes, with solid drawn (i.e. seamless) 


and bodies. The majority of the shapes are rectangu 


but other regular geometrical shapes follow the 


production pattern 


TYPES 


nm most types, the lid fits over the body lf the 


oose separate piece, it is a slip-lid type; if hinged t 
body, a hinged-lid type 

The shape of the top of the lid can vary but a flat 
domed lid is usual. Unless the shape is special, as say on the 
vacuum-lidded tobacco box, it should not affect the drawing 
of the 


operatior The same remarks apply to the base 


body 
The overlap of lid on body is entirely arbitrary, but the 
id depths are usually made the minimum for the purpose 


in. to 7% in. being commor 


Removal of the raw edges on lid and body can be secured 
by curling the lid externally or hemming it (i.e. turning in 
and flattening) internally on the body by curling inside, or 
The hemming is by far the less common 


hemming inside 


being more difficult 


Here again as in the first data sheet on this container 
manufacture, we are dealing with the common standard 
types i.e. tobacco and tablet boxes and the like. The flat 
50-cigarette container with locked corners is here regarded 


as a special type, being not in real terms seamless 


SIZES AND SUBSTANCES 


Most sizes are determined so that they can be produced 


in about 30-ton C-frame presses. Depths again seldom 


exceed 14 inches. The size of the body corner radii is 
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directly 

A very good general 
about four times the 
adius iS practically 


be produced in one draw 


0.008 to 0.0125 


plate substances used vary fron 
ightest substance that will serve being choser 
re difficult the body draw, usually the heavier the 
ance called for deep-drawing-quality material is a 
ecesiity in the very awkward draw cases 


require only light substances 


BODY AND LID SIZES 


ative sizes of lid and body have to be established 


the first cut and draw dies, as any subsequent 


isually affect these sizes little. The relative 


ation is done largely by trial and error. The body 
tapers outwards from the base, due to spring, and the 
nt varies with the particular circumstances, such as 


mensions, tinplate quality, etc 


id types require a greater allowance across the 


box width because obviously the lid is at an angle when 


first being pressed over the body. This extra allowance 
»ver normal can vary from 0.020 to 0.035 in. The fitting at 


the corners also is very important 


BASIC MANUFACTURING OPERATIONS 


Slip lid, body trimmed, lid untrimmed. 


1) Cut Sheets to Size 
2) Cut and Draw Lid 
(3) Cut and Draw Body 
4) Trim Body 
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lf lid curling is added, there isa 
(5) Curl Lid 


lf internal body curling 


(6) Curl Body 


For a Hinged-lid Type the 
nging are 

(7) Hinge Pop Body 

(8) Bend Hinge Lug of Lid 

(9) Straighten, Cut Off and Insert Hinge Wire 
(10) Close Lid Hinge Lug Over Wire 


ra operations are 


If the lid is hemmed inside the ext 


(11) Turn Over Lid Edge 
(12) Close Edge or Hem Inside 


If the body is hemmed inside the extra operations 


(13) Notch Body at Four Corners 
(14) Turn Edge Inside 
(15) Close Edge Inside 


PLANT USED 


Starting with the slip-lid type, and the body trimmed bu 
not curled, the operations and basic plant would be 


(1) Cut Sheets Guillotine or Gang Slitter 


(2) Cut and Draw Lid — Power Press 


(3) Cut and Draw Body —Power Press 


(4) Trim Body— Special Irregular Trimming M C 


Irrespective of the demand, the plant used varies little 


but production figures fairly widely with the particular set 


up 
An average figure for a box about 4 in 


deep body would be about 20,000 per day 


If lid curling is added, then an additional press is required 


An alternative is to use an irregular-type seaming machine 


but this can be slower 
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necessary to produce a bead or pop 


the lid when bending the lug 


ng is added, another 


For the addition of hinging the fc 


juired 


Mir ge Pop Body Bench Power Press 


> 
Press 


Bend Hinge Lug of Lid Bench Power 


Operation Press 


Cut-Off 
Wiring Machine 


straignter 


se Minge Lug over 


Press 


At the same time as the hinge pops are produced 
at the opposite side 


assist Opening. A similar bead is often added to the fr 


The special dual-operation 


press is designed to do this double work ther com 


ponent expeditiously 


The use of the special hinge wiring machine 


Jesirable. An alternative method is to bu 


straightened and cut to length, and insert by hand 
much siower 


In computing the number of operations required 


¢C 


regara 
should be paid to operations not mentioned ancillary to the 


1 Operations /.e., those of wiping and packing and 


productio 


wrapping. Most of these tin boxes must be free from any 
which may be necessary to add during drawing and 


Bott 


grease 


therefore they must be wiped before despatch 


wiping and packing could require a number of operations 


It is usual to connect various machines by simple carr 
conveyors 


With regard to the plant for the hemming operat 


11 to 15, all except the notching are carried out in pr 


ores 


tools. The notching can be carried out in a special p 


tool, or better still by a special-purpose four-slide notch 
machine 
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Theory and Practice of Flat Rolling 





(Continued from page 142 

toe. If the load is maintained at a sufficiently 
high level to avoid the toe of the curve, the assump- 
tion that mill spring is directly proportional to load 
will be correct for all practical purposes and the 
above argument will hold. If, however, the load 


ORIGINAL BAR SHAPE 





Fig. 122 
spring on the 
tapered har 


Effect of mil 
rolling of a 


of the taper and will increase as the taper is formed. 
Initially, therefore, the mill spring will be greater 
than expected, due to the toe of the modulus curve 
and the slope of the resulting taper will be less 
than that required. As the load increases to the 
linear part of the modulus curve, the taper will 
increase until the correct slope is obtained as in 


Fig. 122. 


ACTUAL SHAPE ROLLED START TO SCREW DOWN 














BAR SHAPE REQUIRED 


falls to a small value, the mill spring becomes 
progressively greater in relation to the load and the 
roll-gap transfer function falls at an increasing rate 
as the load approaches zero. 

In the case of a taper being formed from a 
parallel bar, the load will be very small at the start 


This can be overcome in practice by rolling the 
parallel bar with a draft sufficiently high to ensure 
that the load ir above that required to reach the 
linear part of the modulus curve before the taper 
is started. 

Series to be continued 


We would remind readers that this series of articles on “ The Theory and Practice 

of Flat Rolling” by the late C. W. Starling, will be published as a book later this 

vear by The University of London Press Ltd. of Little Paul’s House, Warwick 

Square, London, E.C.4. The demand for extra copies of these articles has been 

very high and we regret that no copies are available of those instalments published 
in 1960. 





Welding of Aluminized Steel Sheet 





Continued from page 98 


tion, labour costs, etc., the overall effect is an 
increase of only a few per cent. Further, there are 
compensations in that welding can be carried out 
more rapidly with stainless-steel filler rods ; using 
ten cubic feet of argon per minute, a current of 
120 ampéres, and 0.035 inches diameter wire, 
welding speeds of over 2 feet per minute can be 
readily exceeded. 

Argon-arc butt welding can, of course, be carried 
out either manually or by machine: in the latter 
case about a foot of wire per foot run of weld would 
be used. The appropriate thickness of wire is 
selected on the basis of sheet thickness, and typical 
values are given below in Table IV. 


TABLE IV 


Filler-rod 
diameter 


Sheet 
thickness 
20 gauge fy in. 


18 gauge « tO x 
16 gauge *» In 


Spot welding can be carried out by the argon-arc 
process, and Fig. 6 shows this technique being used 
in vehicle body construction. 

A major advantage associated with the welding 
of aluminized steel is that the user is assured of a 
complete absence of welding defects that could 
arise from the composition of the steel. It is well 
known that a high sulphur or phosphorus content 
can lead to weld porosity, but “ALUDIP”’ is 
manufactured from steel purchased and tested to 
the most rigid requirements and defects having 
their origin in such causes are quite unknown. 
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INSTITUTE OF SHEET 9 Forthcoming Activities 
METAL ENGINEERING and New Members 


INVITATIONS FOR PAPERS FOR 1961 CONFERENCE 
Bde programme for the Annual Conference of the Institute 

to be held in the late Autumn of 1961 will include a session 
devoted to the discussion of papers on the specialized theme of 
“Problems Relating to Materials, Feeding and Tooling in High- 
Speed Presswork Production’’, in addition to others on more 
general aspects of sheet-metal working and utilization. Offers 
are invited of papers relating either to the special theme or to 
any other subject within the purview of the Institute, and ali 
such offers will be considered by the Technical and Papers’ 
Committee for inciusion in the programme. 

Anyone desirous of submitting a paper to this Conference 
should, as soon as possible, write, stating the proposed ttle ot 
the paper and detailing briefly the manner in which the subject 
would be dealt with, to the Hon. Secretary, I1.S.M.E., John 
Adam House, 17. 19 John Adam Street, Adelphi, London, W.C.2. 


LIVERPOOL MEETING Wm. Morgan (Jaguar Cars Ltd 
N January 11 the North-West Branch of the E. Bannister (Matthew Boulton Technical College, 
Institute departed from their customary Birmingham 
practice of holding meetings in Manchester and R. F. Whitehouse 
broke new ground by arranging an additional meet national 
ing in Liverpool. The meeting took the form of a lhos. Bebbington (Barber and Colman Ltd 
showing of a number of films of technical and H. W. Heap (Bolton Technical College 
general interest and attracted an attendance of a A. F. Lewis (Crauford Stainless Steel Co. Ltd 
little short of 100. The Branch chairman, Mr R. J. Wakelin (A.W.R.E., Aldermaston 
T. M. Lessar (Manchester Metal Works Ltd.) took A. Fisher (Tubes Ltd 
the opportunity of briefly addressing the meeting I. S. Fearnley (De Havilland Aircraft Co. Ltd 
and outlined to them the principal aims and L.. Buckley (Bolton Technical College 
activities of the Institute. He expressed the hope Robt. Smith (Bolton Technical College 
that the meeting would be the forerunner of many John Broadbent (Broadbent Hardward Ltd 
others and that, if the obvious evidence of interest J. E. Evans (Airstream Metal Products Ltd 
was maintained, it would be possible for the branch L. H. Williams (John Hallock Ltd 
to establish a section in the area. Associates (Class I 
be Lani ; wre G. Cleworth (Bolton Technical College 
NEW MEMBERS — P. Dobby (Birkenhead Technical College 
At the last meeting of the Council of the Institute L. D. Briers (Rolls Rovce Ltd 
the following were elected to membership in the D. W. Adcock (Rolls Rovce Ltd 
pet — rm L. Orrock (Bognor Regis Technical Institute 
sompany iviembers ry . . : cy 2 ‘ -<19 
Barber and Colman Ltd., Sale, Cheshire _—— petty FALE SRG Oe ree SN FE 
Normec (M _ C) Ltd., Rochdale, Lancs. Associates Class i wa 
The Edmonton Steel Strip Co. Ltd., Edmonton, F.H. G. Cooke, M. H. Attwood, B. W. Newman, 
London, N.18 D. W. Eggbeer, R. D. Britton (Parnall and 
Members Sons Ltd. 


L. B. Robinson (Bristol Tool and Gauge Co. Students 
Ltd. S. Holme (De Havilland Aircraft Co. Ltd. 


J. C. Alderson (Al-Metal Craft (Coventry) Ltd C. M. Parry (De Havilland Aircraft Co. Ltd. 


R. Wood (Harris College of Further Education, r. G. Tanswell (United Kingdom Atomic 
Preston Research Establishment). 


Standard Triumph Inte 
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Résumés des Principaux Zusammenfassungen der Résumenes de Jos 
Articles Hauptartike! Articulos Principales 


? } 4 i i i. i ? 


Kaltschmieden von Stahlen 
Seite 12: 


Aceros Forjados en Frio 


pagina 123 


Aciers Forges a Froid page 123 


Einfiihrung in die Theorie und 

Praxis des Blechwaizens 6 Presentando la Teoria wv la 
Introduction a la Théorie et la Seite 135 Practica del Laminado Plano 
Pratique du Laminage de Téles V’ ys 1M pagina 135 
Planes—6 page 135 
Pp ( it BI 1.M.1 
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Continued from page 149 


melting shop and slabbing mill at 
South Durham’s new South Works 
Other developments included ex- 
pansion of coke, sinter, pig iron 
and rolling capacity at John 
Lysaght’s Scunthorpe Works and 
the reconstruction of the Hallsid 
Works of Colville’s for the produc 
tion of special and alloy steels 
including a new billet mill These 
developments not only helped to ex 
pand capacity but also led to increas 
ed efficiency; output per man year 
rose above the previous peak level 
of 1957 and the coke rate in blast 
furnaces was further reduced t 
under 164 cwt. due mainly to the 
further increase of } cwt. per ton in 
the use of sinter 

Production demands for 196! 
are not expected to exceed the 
output for 1960 to any great extent 
and on present evidence it 1s expected 
that demand will support an output 
of about 24} million tons— about 
90 per cent of the estimated effective 
capacity Ihe rise in home con 
umption of steel will probably be 
smaller than the increase for last 
year since there have already been 
indications of changes in the pattern 
of home demand with orders for 
motor cars and household durables 
falling off, and the requirements 
of the capital goods continuing to 
grow; it 1s expected that the increase 
in home consumption will be in the 
region of 2 to 3 per cent or about 
million ingot tons above the 1960 
peak. Although the world demand 
for steel is not encouraging, it 1s 
anticipated that the exports will 
exceed the post-war record achieved 
in 1960 

rhe general trend of develop- 
ment is towards the strip mull 
section of the industry rhe first 
stage of the new Spencer Works 
being erected by Richard Thomas 
and Baldwins at Llanwern, Newport, 
including the 68-in. continuous hot 
strip mull, the L.D. steelmaking 
plant and the 66-in. cold reduction 
mill is due for completion in 1962 
Colville’s new cold reduction mill 
at Gartcosh is due to come into 
operation in the latter part of 1961, 
while the 60-in. hot strip mill at 
Ravenscraig is due to start rolling 
in the middle of 1962. During 
1961, the Steel Company of Wales 
will extend its steelmaking capacity 
at its Abbey Works and instal the 
new 2-strand continuous casting 
plant for slabs, while John Summers 
are making substantial additions to 
their sinter and rolling capacity 

Apart from the strip mill develop- 
ments, the outstanding develop- 
ments due for early completion ar« 
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the additions of universal beam mill 
stands to the heavy section mills at 
Colville’s Lanarkshire Works, South 
Durham’s Cargo Fleet Works and 
the United Steel Companies’ 
Appleby-Frodingham Works. Billet 
capacity will be expanded by the 
completion of the two new rotor 
furnaces for pre-refining and the 
commissioning of the new con- 
tinuous billet nill at Richard 
[Thomas and Baldwin’s Redbourn 
Works. Other important develop 
ments include the new melting shop 
at Consett with two L.D. and two 
Kaldo vessels and the completion 
of South Durham’s new South 
Works by the addition of a blast 
furnace and_ further teelmaking 
Capacity Che result of these dev elop- 
ments, which exceed anything 
planned on the Continent, will 
result in the capacity for 1962 being 
extended to over 30 million tons and 
further developments subsequently, 
including major schemes at Park 
Gate, Dorman Long, English Steel, 
Steel, Peach and Tozer and Appleby- 
Frodingham will result in the 1965 
capacity exceeding the present capa- 
city of Western Germany 


COURSES IN WELDING 


A SERIES of courses arranged by 
the Institute of Welding of 54 
Princes Gate, Exhibition Road, 
London, S.W.1, at the School of 
Welding Technology for the period 
November, 1960, to March, 1°61, 
include the following courses stll 
to be recommended 

Course D.5/3, “* Non-Destructive 
Weld Examination,” February 13- 
17, 1961, fee £24 for non-members, 
£18 for members 

Course D.22, *‘ Welding 
Atomic Energy Plant,’’ February 
to March 3, 1961, fee £18 18s. for 
non-members, £14 3s. 6d. for 
members 

Course D.17/1, ** Advanced 
Course for Welding Engineers,” 
March 13-17, 1961, fee for non- 
members £24, members £18 

Course D.4 /2, “ Resistance Weld- 
ing—-Technology and _ Design,” 
March 27-30, fee for non-members 
£20, members £15 

Other courses provisionally ar- 
ranged until December, 1961, 
are D.37, ‘“* Advanced Ultrasonic 
Inspection,” D.8 /3, Welded 
Structures,’ D.33, ““CO, Arc Weld- 
ing ’’ during May, D.1 /4, ** Welded 
Pressure Vessels’, and D.34 Wel- 
ded Metallurgy’ during October 
D.13 3, ‘“* Residual Stresses and 
Stress Relief,” D.12/3, ‘* Practical 
Control of Distortion,” and D.28 1, 
“* Welding for Junior Management 
during November 
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OLD ESTABLISHED 
COMPANIES MERGE 


ee re the retirement 
of Mr. T. K. Hawkins, chairmar 
and managing director of James 
Farquharson and Sons Ltd., Park 
Parade, Harlesden, London, N.W.1' 
G. F. E. Bartlett and Son Ltd., 

Maylands Avenue, Hemel Hemp- 


stead have acquired a controlling 
terest in the company. While the 


companies will continue to op« 

in their distinctive spheres, 

the chairmanship of Mr. E 

Bartlett, the general policy wil 

co-ordinated to provide a complet 

service to all catering establ 

ments, 

hospitals and other organisations 
The new board of James Farqu 

harson and Sons 

Mr. C. R. M 

been appointed 

and two othe 

from G. F 

Ltd.,—Mr. G 

Mr. D. E. Marshall 

is the sales 

Bartlett and 

Marshall their 

of Bartlett 

development forms 

expansion programme 


rh , 


neir move 


schools, factory cant 


who, since 
Hempstead in 1954 
completed a 20,000 sq 
to their factory at May! 

and have improved 
facturing processes 
equipment to be _ produc 


reasonable cost 


LECTURE COURSES AT 
BIRMINGHAM “TECH”’ 


COURSE of eight lectures on 

** Modern Developments in the 
Theory and Practice of Steel Heat 
Treatment ”’ to be held on successiv« 
Tuesday evenings, commenced on 
January 17 at the College of 
Advanced Technology, Gosta Green, 
under the tutorship of A. D 
Hopkins, M.Sc., A.I.M., and a 
course of ten lectures on ‘“‘ Metal- 
lurgy of Deep Drawing and Pressing” 
to be held on successive Wednesday 
evenings at 6.30 p.m. started on 
January 18 under the course tutor- 
ship of J. C. Wright, B.Sc., Ph.D., 
A.I.M.,A.M.Inst.F., A.C.T.(Birm 
The courses are arranged by the 
City of Birmingham Education 
Committee and are intended for 
metallurgists and engineers in indus- 
try engaged in research and develop- 
ment or materials control Each 
meeting lasts for about two hours 
and includes a lecture, followed by 


a discussion 
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APPOINTMENTS and 
STAFF CHANG 


las Decome tMhe 


Mr. J. Faulds 

hnical sales representative for 
Kelvin Hughes products in North 
and North-Eastern England, includ- 
ing the counties of Northumberland, 
Durham, Cumberland, Westmor- 
land, North Riding of Yorkshire 
and Barrow-in-Furness. His addres 
will be 110 Claremont Road, 
Whitley Bay, iiscceeiiced land 


Mr. S. H 
appointed works manager (iron) at 
Appleby-Frodingham Steel Co., 
a branch of The United Steel Com- 
panies He succeeds Mr. N. D 
Macdonald, who has become genera! 
works manager at Workington 
Iron and Steel Company. Mr 
H. S. Ayres has been made assistant 
works manager (iron) of Appleby- 
Frodingham. 


Brooks has been 


Thos. P. Headland Ltd., Melon 
Road, London, S.E.15, have 
appointed Mr. Frank Smith, A.M.I.- 
Mech.E., as general sales manager 
Mr. Smith will be responsible for all 
aspects of the company lling 


Mr. E Beatson of Joseph 
Lucas Ltd. has been appointed by 
the council of the British Welding 
Research Association to serve on 
the Association’s research board 
His principal fields of interest are 
resistance welding and brazing, his 
work on the latter being particularly 
well known through the _ book 
‘Industrial Brazing’ of which he 


was one of the joint authors 


he council of The Institute of 
Physics and The Physical 
Society of 47 Belgrave Square, 
London, S.W.1, have appointed 
Dr. D. Shoenberg of the Royal 
Society Mond Laboratory, Cam- 
bridge, as the Guthrie lecturer for 
1961, and Dr. H. H. Hopkins of the 
Imperial College of Science and 
Technology to deliver the Thomas 
Young Oration in 196] 
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rhe Electrical Research Asso- 
ciation have 
Gosland, B.S 
as deputy direct 
position of re 
Mr ( dy 

Inst.P., and 
O.B.E., M.S« 
M.Am.1I.E.E., as ist 
Dr. R. H. Golde, D.S 
has been appointed 
Surges and Transforme 
ment and Mr. M. Water 
M.1.E.EF deputy 1cad 
Department 


Mr. J H 
appointed yu ity manager 
Alfred Herbert ied, P.O. Box 
No. 30, Edgewick W c 
in succession t 
Buckley He 


company for 


OBITUARY 


Watson: 
announc I ath of Mr 
Watson, ; l 
road accid 


lirector 


manager 
directo 


BORAX AND 

BORIC ACID PRI -ES 
A’ a result of suc 

by Borax Cons 
Borax House, Carlis] 
S.W.1, the incre 
charges effective 
has been temporarily 
that originally proposed ar 
quently, Borax Consol 
nounce that they 
increase in pri 
from February | ! 
in the increase in freigh 
only applicable until April 1 when 
further revision of pri may b 
inevitab 
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CHALLENGE TO 
VITREOUS-ENAMEL 
INDUSTRY 
PLEA for the vitreous-enamel 


industry to unite in a powerful 
campaign to fight competition tron 
t materials was made by Mr 
Vickery 
Enamel 
ymunch al crm nual 
London re ly He 
that at he momen the 
treous-enamel ine try in (sreat 
hallenge in 


{ 


hairman of the 

Development 
meeting 
pointed 


was facing 
velopment < compeulive 
materials and while vitreous enam 
elled products were still vastly 
iperior to all other materials for a 
ff purposes, thi 
equire all the 


great number 

hallenge would 1 
up-to-date methods of publicity 
to match those being used by 
ympe itors, in order to retain th 
industry's markets. Individual effort 
in this campaign may, at worst, be 

} 


wasted and he only chance « 
ccess lay in uniting as an industry 
face the threat; in this respect 
EDA formed in 1956, wa 

a useful job and its publicity 
promotional campaign, added 
Vickery, deserved the upport 
industry as a whole in order 
could be int d Plan 

1, to be made known shortly 

the spon ing of a new 


enamel sy! 


NEW MIDLANDS FACTORY 
sea <ypporcanie COMPANY 


L’ of space for expansion 
« and the necessity to improve 
1ethods of production for the wide 
range of products manufactured by 
them, has resulted in the decision 
f the London Aluminium Company 
to transfer three factories from 
Westwood Road, Witton, Tam 
Road, Witton and Oldbury to a 
ast 20-acre site at Wombourr 
Staffs where a { 500,000 factory ha 
een erected The move com 
nenced on November 28 and 
production s ¢ from the new 
factory on January 1, only six week 
after the start of the removal 
yperation is expected that the 
new factory will be in full production 
by the end of March and it is 
predicted that by the end of the year, 
| 


yuutput will have increasea con 


CHANGE OF ADDRESS 


‘ier London office of Corrosion 

Ltd., Warsash Road, Warsash, 
Southampton manufacturers of 
special coatings and treatments for 
metals, has been closed and all 
technical and service matters ar 
now concentrated Warsash 
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SHEET MET 
Forthcoming 
Events... 


February 6 

Society of Instrument Techno- 
logy (South Yorkshire Section). 
‘Some Aspects of Instrumentation 
in Steelworks,’ by Dr. R. H. Baulk 
Ph.D., M.S« M.Inst.P., A.M.1 
Mech.E., at t liversity 
Cseorge 


p.m 


February 7 

Institute of Metals 
Wales Section). Inspe 
the High  Strengt! 
Alloys, by W Sn 
F.I.M., in a Met ees 
ment, University College, "Sing! 
Park, ~eeasomn 7.0 p.m 

Institution of Production 
Engineers (Midlands ay pe 
“Automatic Equipment in the Me 
Finishing In 
Grindod, at 
Cheatre, | 


4() p.! 


(South 


February 8 

Institute of Sheet Metal En- 
gineering (Midland Branch). 

rhe Development and Bu I 
Power Presses,” by E. Ham 
the Birmingham Chamber of 

nerce, Harborn oad 

im 6.45 p.m 

Institute of Metals (Man- 
chester Metallurgical Society). 
Residua t ind Su R 

. ' : Ds 


rar 


Ma I 
edie, of Sheet Metal ten 
tries (North-West Branch). 
Forun Pre I 
Club Albert 


February 9 
Institute of Metals (Live rpool 


Metallurgical Society). l 
Orig f S 


February 14 


Institution of Production En- 
gineers (Midland Regien). S 
I I | a. 
M.1 Pr df 
Memorial I! 
Street 'Birn 


February 15 
Institution of Production En- 
gineers (South Eastern Region). 
New Welding Tecl by 
G Cut ‘. M. Prod E 
G.1I.Mech tl tman Manu 
facturing Centre I Hoffmar : 
Manufacturing Cs td., Chelm Sheet Metal Format 
Sovndl ho ane Performance,” by 
: F.R.1.A F.I.M 
North Wales Metallurgy Soc- ae , 
iety. The Yi n Mi 
Pro 


Institute of Metals (Birming- 
ham Local Section). Rat 


LOWER PRICES FOR 
FRICHLORETHYLENE AND 
PERCHLORETHYLENE 
, tke Genera emical Di 
Institution of Production : = Imperi: “ae ” — 
Engineers (Midland Region). sag : . nar 
Spark Erosion and A pplica- 
tion t B. ]. Car } Eng 
4.M.1I.Mech.] G.K.N 
Research Laboratory, Birminghan 
New Road Lanestf i A 
amptor 0 p.t 
February 16 
Institute of Metals (North- 
East Metallurgical Society). 
Plasti versus Metal by P. T 
Moore B.Sc., Ph.D D.1.¢ 
\ . S M.; 4.I1.M., and H. Hug}! 
tl Cleveland S« 


Institute of Metals (Birming- 
ham Local Section). 
Growtl und) sw 
agg my - RECORD OUTPUT OF 
STEEL 
= 
| 


February 22 


Society of Instrument Tech- 
nology (Tee-Side Section). ‘“N 


Institute of Sheet Metal Indus- 
tries (Wolverhampton Branch). 
Wor it t | . < . asl 
Sor Ltd B 

Society of Instrument Tech- 
nology (South Wales Branch). 


{ 


February 23 


Institute of Metals 
Physics Committee). 
1 neor' t Al 
bv Pr r W 
O.B.} 


(Metal 


February 1961 





NEW PLANT 
and 
KOUIPMENT 


{1 monthly review of new machines, 
equipment, processes, ete... of interest to 


the producer and user of sheet metal 


PVC Finishing Coating Material Strip Oiler 
oo E grades of PVC finishing til t [ 1 incr 
in be applied by spray 


to all m 


n prod 


Staffs 


i MEUCCU 
PV¢ 
ae velope 
r to normal 
sses and is 
1S and non-fer 
irge and small 
m 0.0025 in 


t 


Surface Finish Measurement 


AA | tured 
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Toolroom Lathe 

SHE Series 75 H.S. lathe, Fig. 1, has been designed 
| and manufactured by Woodhouse and Mitchell, 
Wakefield Road, Brighouse as a high precision machine, 
casy to operate and capable of maintaining its initial 
accuracy over many years. The bed is a strong box- 
section nickel-iron casting, diagonally braced to provide a 
rigid foundation for absorbing vibration. ‘The carriage is 
guided on a large asymmetrical front ““V”’ with a flat rear 
bearing. Additional “‘V’’ and fiat guides are provided 
for the tailstock; these guides are ieft short so that, 
while the bed is of the normal straight pattern, increased 
swing is provided for a short distance in front of the 
spindle, giving some features of a gap bed machine and 
retaining rigidity of the straight bed. The drive to the input 
shaft of the headstock is taken from the main 2-speed motor 
by means of a toothed belt and a combination of electro- 
magnetic multi-disc clutches and constant mesh gears give, 
in conjunction with the 2-speed motor, two complete 
ranges of twelve different speeds each he high-speed 
range has twelve speeds transmitted to the spindle over a 
toothed belt drive and a further range of low speeds is 
obtained by constant mesh back gearing ; the result of this 
arrangement is a total of twenty-one different speeds in 
geometric progression with an overall range of 100-1, 
giving speeds from 30 r.p.m. to a maximum of 3,000 r.p.m 
Ihe speeds are pre-selected by rotary switch and the 
change effected by push-button without stopping the 
machine ; further control buttons provide for stopping 
and braking and inching 


Standard Unit Construction Spray Booths 
si C. Spray Finishing Systems (Bede) Ltd., of 5, St 
James’s Place, London, S.W.1, have designed a 
unit system whereby a booth of any height, 
breadth is put together to fit in with the 
The design is simple, quick, and 


standard 
width or 
paint shop layout. 


cheap to instal and covers a wide range in size and 


purpose. The principal types of booth built on the 
standard unit principle are dry back booths, wet back 
spray booths and hot airless spray low-velocity booths 


Electronic Reading Automation 

"THE Solartron Electronic Group Ltd. of Farnborough; 

Hants., have designed a unit known as the Electronic 
Reading Automaton, which reads printed characters at 
very high speed and emits coded signals corresponding t 
the characters, which may be fed directly into a computor 
be used to drive a card punch, or to punch paper or to 
write On magnetic tape rhe reading speed is over 300 
characters per from either continuous rolls of 
paper or separate documents rhe tally roll is the most 
compact form for recording transactions and lends itself 
to the use of standard recording equipment such as 
cash registers, adding machines and ledger machines 
Ihe size of separate documents that can be read is 6 in 
by 3 in. to foolscap 


second 


Portable Measuring Instrument 

ie East Lancashire Chemical Co. Ltd. of Fairfield, 

Manchester, have developed the Elcotector Mark II 
which is a battery-operated portable instrument designed to 
take measurements anywhere in the field or factory ; its 
primary use is for all types of coating measurements on 
components and is capable of measuring the thicknesses of 
most metallic and non-metallic foils both in the static and 
moving state. It can therefore be used in a production 
run to give continuous readings of thickness, hardness 
or other changes as material is produced. Other duties 
include surface detection, the comparison of hardness of 
steel components and the variation between different types 
of alloys 
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Precision Flattening Machine 
IG. 2 shows the Schubert WM2 precision flattening 
machine for which the sole agents in thi 
yuntry are Vaughan Associates Ltd., 4 Queen Street 
Curzon Street, London, W.1. Flattening is achieved 
»9y rollers and the pressure is adjustable to li 
the narrow range between the limit and 
yield point The normal flattening accuracy obtainabl« 
with two passes of the machine is 0.0008 in. Working 
parts are housed within the frame in a floating mounting 
resulting in exceptionally quiet running The motor 
drive distributor boxes through reduction gears and 
power is transmitted to the roller frame by shafts wit! 
universal joints ; the flattening rollers are lapped and ar 
hardened and profile-ground ; the high-speed gears are 
mounted on ball bearings and the slow-speed gears and 
flattening rollers on plain bearings. Regulation is by four 
handwheels and accurate setting is ensured by dia 
indicators ; once the setting has been determined for any 
workpiece it can be readily repeated, and in a productior 
run all the operator is required to do is to feed the 
machine with workpieces which should be more than 1 in 
in length, less than 13} in. in breadth and in the thicknes 
range of «4 in. to } in. Output, depending on the siz 
f the workpiece, is 200 to 1,500 components an hour and 
3.5 kW [he material may be steel 


condition aS 


>] , th 
elastic t 


power consumption 
ght or heavy metal and may be in a soft 
or nitrided 
( in re 156 


irdened 
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MAJOR NEW DEVELOPMENT IN THE*SHEET METAL INDUSTRY 


| 0 SPIRO 403B 


ee ee ee cee ee oe ee 


This patented machine will enable you to fabricate spiral lockseam tubing in diameters 


up to 32” from any suitable quality strip metal (including galvanized steel) of 0.015” to 


0.037" thickness for high and low velocity air conditioning. general ventilation, warm 


air heating, fume and dust removal, conveying systems, concrete column forms, 


of electric cables and many other 


ry 


channels in concrete, down-spouting, protection 
applications. 

@ SAVINGS UP TO 40 PER CENT IN RAW MATERIAL AND TUBE WEIGHT 
the tube such strength that the 


The 4-ply reinforcing spiral lockseam gives 
p to 50 per cent compared to 


gauge of the metal used may be reduced by u 


tubes of conventional constructior 


@ CUTS LABOUR COSTS AND SAVES STORAGE SPACE 


The large output, the quick changeover for various dimensi: 
sts tO a minimum and eliminate 


ns and the easy 


operation of the machine cut labour 
need for large storage space for finished tubes 
cutter, run-off table with 


iT 


The SPIRO 403B is supplied complete with decoiler 
operated fully or 


discharge mechanism and receiving ramp. The plant can be 
z b 


semi-automatically 





14 rue de Romont 


For further particulars eS o® | be oO INVESTMENT S.A. rrisours switzeriand 


please write to : 
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Double-insulated Angle Grinder 

ie 3 shows the double-insulated high 

grinder produced by Wolf ectric ool | lamping is used) ¢ 
Pioneer Works, Hanger Lane, Lor - hicl eit with direct 
shrouded in a polyester resin with gl: insulating potentiometer covers 
material acting as a second barrier to the electricity, thus reverse \ hve scann 
giving double insulation to full International : he polarograph 1s housed 1 
standards and ensuring 100 per cer saf against a very high standards and makes 
electrical hazards of wiring em 10 ized circuitry and printed circ 

he changing of discs lade sim t i ision init to facilitate servicing 

a spindle locking stud and entiometric recorder may als 

d quickly to any required position around the microammeter over its working 

he motor operates at a lo temperatt anc ! litable switching 1s pr 
directed by special ducts over field latul 
: the possibility of metalli ju ind - Dial Calipers for Internal, External and Thickness 

Measurement 


eliminating 


is supplied in two si ising 7 in. and n 4 I sh $s on a range 
to § in. thickne:s 
800 r.p.m The univers: notor re mndon, , for measuring th 
yperation on 100 { 110, 130, thickn f tubes and 
220 250 volts, d and singl hase rounds, threads, and other 
Rapid and 
holding the 
to hold the test speci 
uring mechanism 
hank being i 


Research and Industrial Polarograph 
a linsley P ograph Mark 200 
Eve ignoles Ltd 


sring inves 


trod ste vibrating and r SO Double-sided Adhesive Tape 


| 


lectrodes, or a | I es, c I iectroade m t double-sided adh pe, i 


nec 


nr 
pi 


manutactu 


noise from the norma nd thus rmit 1e absence of solvents 
o obtain virtually undamped polarograms at t p litable 


on both d 
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Knowing where to 
find the answers on 


4 


\ CORROSION 


This new handbook describes in detail the 
many Wiggin high-nickel alloys specially 
developed for corrosion-resisuing duties 
It includes extensi\ data on the 
properties of ‘AT’ Nickel, Monel, 
Inconel, Corronel B and Ni-o-nel, 
carried 

in many corrosive me It 

available, without charge, to 

designers and hemical 


engineer May we send you 


y of your publica- 
f Wiggin 


WIGGIN 


KNOW NICKEL ALLOYS 


$M/C5/2 


aaa ae eae ee eee eee eee oe el 


MONEI INCONEI ORRONE NEI L RI ERED TRADE MARKS 


A nenrv WIGGIN AND COMPANY LIMITED, WIGGIN ST., BIRMINGHAM 16 


TGA cs 
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CRIFFIN *: 3 BRAND 
PATON 
PNAS 
FHPBoar 
BLACK STEEL SHEETS 
as j | MEDIUM and HEAVY MILD STEEL PLATES 
‘i | BARS and SECTIONS 

. paces GALVANIZED STEEL SHEETS, Corrugated 


‘ Y, ws ae i and Flat 
‘ 7 ve me | GENERAL HOT-DIP GALVANIZERS 


METAL SPRAYERS 
SHEET METAL WORK, Light and Heavy 


aN BLACK WE SPECIALISE IN ROLLING WIDE STEEL 
| SHEETS AND IN HOT-DIP GALVANIZING 


% PRVAVAVUAY al EXTRA LARGE FABRICATIONS 


ARNT Smith and McLean Lid. 


179 WEST GEORGE ST., GLASGOW, C.2 Is 

’ 9 33 

oes y Phone: CENtral 0442 Grams: CIVILITY Glasgow 
: ND FL. | Works: Gartcosh Steel and iron Works, Gartcosh, nr. Glasgow. Miinwood Steel & 


Iron Works, Mossend, Bellshill. Clyde Galvanizing Works, Mavisbank, Glasgow 
Kingston Galvanizing Works, Port Glasgow 








SUBSCRIPTION ORDER FORM 


SHEET METAL INDUSTRIES 
JOHN ADAM HOUSE, 


17-19, JOHN ADAM ST., ADELPHI, LONDON, W.C.2 
Telephone : TRAFALGAR 6171 


Please send SHEET METAL INDUSTRIES to the address given below, 
for which 30,- is enclosed in payment of One Year’s Subscription. 


ar 


i\ ame 


Addres § 


Date 
Cheques and Post Office Orders to be made payable to: Industrial Newspapers (Fuei and Metallurgical) Ltd. 
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CONSISTENT 
and ACCURATE eee 


on 
slow 

or 
fast 


aoe ’ .«-A COMPLETELY MODERN 
; PORCELAIN ENAMEL FRIT 











Universal acceptance of this vastly 

: improved water-quenched granu 

Send = : ; lar frit has readily established a 
etal rw, name for TITE-WITE throughout the 
: industry. 


Rigid QUALITY CONTROL exer- 
cised in the processing of this white 
max. stock width 2 in. frit guarantees uniformity. Engi- 
max. feed pitch 2 in : 

neers endorse the technical excel- 


CARTER PRESS FEEDS LTD.) _ lence, workability, ond beauty of 


Tite-Wite finishes for all purposes. 
Thame Road, Haddenham, Bucks 
Tel. Haddenham 433 Let us show you how Tite-Wite can 


answer your problems. Contact us 
today. 


Illustrated Model! AH Press Feed 





RIVET BUSH 


aa — —— * on a 
[ SS ym, | a 
oe  aNe HQ. ry) ee 
q PITTSBURGH 30, PA., U.S.A. 
e f N TO TONBRIDGE ROAD, an 
COAST: 4747 E. 49th St Los Angeles, Calif 
MAROLD WILL + ESSEX “ig “liegt 227 Rea yi 


ENGINEERING CO. LTD Phone: ingrebourne 43864 & 43865 SF enw 
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“ TAKE MY TIP — USE 


SIFBRONZE 
WELDING San 


EQUIPMENT!” «aay 


ays Will the Welder 


DEMON" BLOWPIPES:——<Cieneral Duty and Cutting Mod 
SIF-COLIBRI CUTTING MACHINE 


The clockwork machine which turns a hand 
machine cutter. Ideal for flame cutting on site 
SIF-COMB! PROFILE CUTTING MACHINE 
An Automatic dual-purp se machine for al 
SIFBRONZE REGULATORS 

Modern precision instruments giving 


SIFBRONZE CATSEYE GOGGLES. The m 


marke 


SUFPOLK IRON FOl 


lf you want 
ye eras Stowmarket, Suffolk Te 


to know hou 
Sifbronze 
equipment can 
help you, fill 
in the coupon 


Please send 


L 
rignt away 





HAND & POWER PRESSES 


OF ALL TYPES & SIZES UP TO 
400 TONS PRESSURE 


Motorised. 


Adjustable Stroke. 


Self-Oiling Flywheel 
or Sight Feed 
Lubrication. 


Safety Catch. 
Hand Guards. 


Automatic Feeds 
Rigid or Inclinable. 


SWEENEY & BLOCKSIDGE (P.P.) LTD. 


SONIA WORKS, SALTLEY, BIRMINGHAM 8 





Telegrams : Telephone: 
Sonia, Birmingham EAS. 3231/2 
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FOR A SMOOTH 
OUTPUT OF 
PERFECT 
FINISHES 


use test-tube tack rags 


Specially formulated for 
today's surface coating 
compositions 


consult 
ANTI-DUST SERVICES LTD. 


for dust problems 


P.O. BOX 28, DUDLEY, WORCS. 
Telephone : Dudley 54816 
ANTI-STAUB GmbH FRANKFURT/MAIN GERMANY 


Assoc. Coy 
Taccy or Mats, Brooms, Tools 


Also Dust Barrier Curtaining 


STAINLESS STEEL 


for immediate delivery 


BARS TUBES 
SHEETS SECTIONS 


COX- DANES 


LIMITED 


SCAPA HOUSE - PARK ROYAL ROAD 
LONDON N.W.10 


$$12 
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| 


The fastener with endless applications in the 
Sheet Metal Industry. 


SIMPLE—POSITIVE—SELF LOCKING 





Made in a variety of types and sizes. Special 


PERFORATED fasteners to suit customers requirements. 
METALS FOR Used on quickly detachable panels, inspectior 
INDUSTRY doors, access covers, machine guards, panel 


covers, fairings, box lids, etc 
J. & F. Pool Perforated Metal's are toda, 


splendid service in over 40 great industr | ‘For full details and literature apply to: 


tis first-class equipment at the right pr 


6 a 
(Po ol | SOUTHAMPTON 


J& F POOL LT)YD lephone: 5 Cables STENERS SOUTHAMPTON 
HAYLE, CORNWALL yle 3213 | | ———————— - ~—- ——______—___ - 


ENGINEERING 


THE LARGEST EVENT 
WE IDI \ 5 & OF ITS KIND IN THE WORLD 


Olympia - London 


NUCLEAR ENERGY orm’ 
EXHIBITION === 
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Wood and Metal 
Boxes. 
Food Canisters. 
Instrument Cases. 
. Factory Equipment, 
~, etc. 
MADE IN ALL SIZES 


Catalogue on request. 





Positive safety 
simply obtained 


The P.M.G. Slide Lock 


Guard stops the ram 


‘ he f — gud 
instantly if the hand i | SEAT 60 kVA 39° arm seam welder 


in danger. 


Specially designed for 


hand and foot presses. Welds 16 gauge M.S. Sheets at 4} ft. per min. 
® Self-contained motor drive 
@ Variable mechanical pressure. 
@ Primary tappings on transformer for 
range of secondary voltage 


Send for leaflet No. 14 


@® Straight and circular seam welders available 
giving air-tight joints tostand high pressure 


ALSO PATENT SCALING MACHINES AND SPOT WELDERS 


P R ICE M ACH I N E Write to-day for full particulars 
GUARDS LTD. The WESTMINSTER ENGINEERING Co. Ltd 


POWKE LANE, OLD HILL, STAFFS. (Dept. R.W.5.) 
Tel. : Cradley Heath 66423 ‘Grams: *PRIGARD’ Cradley Heath | Victoria Road, Willesden Junction, London NW 10 
> Tel: EL Gar 7372 (2 lines) 
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CLASSIFIED ADVERTISEMENTS 


PREPAID BATES: TYPE ADVERTISEMENTS (no ks) 2/- per line or 24/- per single column inch (12 lines per inch). Minimum 
charge 8/- (4 lines). Average number of words pe re 





DISPLAY ADVERTISEMENTS (with or without blocks) per sing! umn inch (width 2 ins.) 12 insertions £1. 10. 0. each, 


, 


6 insertions £1. 13. 0. each, single insertion £2. 0. 0. (pro rata larger space BOX NUMBER 2/6 including postage of replies 





Advertisements (accompanied by a remittance) and REPLIES TO BOX NUMBERS should be a: ‘dressed to the Classified Advertisement 
Manager, ‘‘ Sheet Meta! Industries,"’ Joho Adam House, 17-19, John Adam Street, Adelphi, London, W.¢ Telephone: TRAfalgar 6171 








MACHINERY and MATERIALS 
WANTED ESSEX HINGE CO. LTD.}| »>——— | 


HUTTON, ESSE X 
Pe meee OVERLOGK | 


tainers manufacture.—Modern Packages Ltd CONTINUOUS HINGE MANERS. 
Phoenix Works, Uxbridge idlese AND STOCKISTS LIMITED 
\ r'wO OR FOUR HIGH ROLLIN oe 
a ay or - STEEL 


j B N Zi 

Metal Ind John Adam awh STOCKHOLDERS AND 
— "4 , SHEARERS 

MACHINERY and MATERIALS | e 


FOR SALE 
PRECISION CUT 
BLANKS AND STRIP 


wi 


























RHOD! 


THOS. W. WARD LTD. 


ALBION WORKS SHEFFIELD | | 
Phone : 26311 Ext. 371 


WHY NOT TRY THE 
OVERLOCK SERVICE 


| TIME RECORDERS ||| pins MALDEN 3215. (5 line: 
RENTAL SERVICE 


TIME RECORDER SUPPLY 61 BLAGDON ROAD, 
& MAINTENANCE CO., LTD. NEW MALDEN, SURREY 


Hop 2239 
157/169, BOROUGH HIGH ST. LONDON, 8.E.1 














Ex STOCK...... 
STAINLESS STEEL SHEETS 


“CHICAGO ”’ PRESS BRAKES he EN 58 a 
Here are six modern Press Brakes for } on quick ver 
work nearly every S.M. Shop can use. 
No. 131A. 4ft. x 18g.— 6% throat—10 tons 

No.131B. 4ft 18 g.—12” throat—10 tons J | a td 

No. 265 6 ft. x 18g.— 6” throat—25 tons 
No. 56A 6 ft. x 16¢.— 6” throat—25 tons 

No.56B. 6 ft. x 16g. for punching—25 tons 11.12 ST. SWITHINS LANE, LONDON, E.C.4. 
Nn. 688 B ft. x 14g. — 8” throat— 36 tons Tel: MIN 527 

Ideal for work within rated capacity. Variable ; read 


strokes up to 50 per minute. Foot control 4, LONDON ROAD, SHEFFIELD, 2. 


ll ‘ . o < 
All steel construction. Tel: SHEFFIELD 28879 


Reasonable prices Circular on request. 
THE OLIVER MACHINERY CO. LTD. rine sn apenas ALDRIDGE, STAFFS. 


196 DEANSGATE, MANCHESTER, 3 
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MACHINERY and MATERIALS FOR SAL E—contd. 





KINGSLAND 


CRAMP 
16G — £83 15 
18G £87 0 
16G £114 10 
16G £219 0 


FOR ALL HAND AND POWER 
METAL WORKING MACHINES 


FOLDERS 


UNIVERSAL 
£322 10 
£467 0 
£538 10 
£846 10 


SWING BEAM 
14G £385 
, £605 
£484 
£671 


GUILLOTINES 


TREADLE 
18G -- £61 


UNDERCRANK 
10 4«14G — £377 0 3 
16G- £84 0 6. 14G--£509 10 4 
18G £90 0 6.4 £610 0 6 

£10410 8. 4 £917 10 8 


OVERCRANK 
4 £1031 10 
i £1060 10 
; £1406 10 
; £1925 


Q 


| 
| 
| 


The KINGSLAND ENGINEERING CO. LTD. — — ——-—-—-—— ) 


25/37 HACKNEY ROAD, LONDON, E.2 


SHOreditch 6357 5635 


Duct Fabrication 


After the 


comes the 


Which makes 
two kinds of 
Locks the 
- cleat 
and * Drive’ 


cleat and at * 


25ft. per min. 
Both cleats 
have machine 
made uni- 


LOCKFORMER 


CLEATFORMER 


EARLY DELIVERIES 


DEMONSTRATIONS SALES SERVICE | 





LEO RAPP (STEEL) LIMITED 
Steel Stockholders 
Wimborne Avenue, Norwood Green, Southal!, Middx. 
Telephone : Southall 2322 Telex: 25172 


Mild Steel Sheets, C.R.C.A.. C.R.G.?P., E.D.D., Zine Coated, Galvanized 
Plates up to 6". Black and Bright Mild Stee! Bars, Flats, Sections 


Primes and Non-Primes. Capacity for shearing and profile cutting. 








COLD REDUCED BUSINESS FOR SALE 





SALE Met 
\ 


STEEL SHEETS 


U.S.A. Origin at Mill prices for 


}* R 
Ss k > 
B 





formity and 
cannot vary. 
Both are pro- 
cessed through 
Machine by 
many sets ol 
Rolls, each of 
which contri- 
butes to the 
finished result ; Te. 


~ ARKANSAS, 


early shipment. 


BARTELLA LIMITED 
3 CHESTERFIELD GARDENS, 
LONDON 


GRO 3369 
Cables 








per f 
4 cy ndr Lad 
lin Box P 
W.1 1 ow. I 
Publicat 
London 23369 F 
Aletrab London 





n 


Telex pr 





Drive cleat 








SITUATIONS VACANT 


MACHINERY and MATERIALS R EPRESENTATIVE | 

FOR SALE AND WANTED A ee hag > eer me. ered 

THE OLIVER MACHINERY PORTABLE POWER TOOLS [roo 0! 
CO., LTD. TEW, used, bought, sold, exchanged | ferr 


Arthur Drysdale and Co., Ltd., 58 
196, DEANSGATE, MANCHESTER, 3 Commerce Road, Wood Green, London 


N.22 Bowes Park 722 














Send for circular and samples 
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SITUATIONS VACANT—contd. 
ee en a ee 





yp PERSONNEL ADMINISTRATION LIMITED 


MANAGEMENT N TANTS 


WORKS MANAGER designate Drum Manufacturers 


or a company in the South ol England engaged in the manufacture of metal 


drums and containers he compar 


substantial industrial group id equipped with modern 


successful candidate will be appointed eputy Works Manager 


nstance, and will take over from t rks Manager on his retirement in the 
uture This is an excellent raman aged 35-40, who can offer 
1 minimum of five years’ production management experience, preferably in the 


irum or allied trades, backed b yuund mechanical ingenuity and a good sen 


labour relations. Starting sal ?,500, plus mpany car and better 


t Ref.3496 SMI). 


han usual pension arrangements 


The lentilte 
Ipphcants should forward brief deta doting the referer 


Personnel Administration Ltd., Appointments Division, 2 Albert Gate, London, $.W.1 


PAU 


SULEAUUANDONAUOENUAOEGUSEDADESOOOODONDOOAADONNLONOUONEUANSDDIOSUONROOOEEDSS SOs 22OUGG0UOREUSEEOOGEDONSGOOODOUSEUOORD ESE UAAOOREEODSSDONEDU 200 00S0UREEAANGEUEORDOEAEOOESI OES OUNSEUOED AME 





SHEARING PURCHASE SALES CONTRACT WORK REQUIRED 


o 
MANAGER PRESS WORK of a j yions carried SHEET Metal and Light Constructional 





S L . Pp Deep Drawing >t i jeep, | & Engineers require w x | @ genera! and 
‘ { Bianking and Forming up to 80 ton Wades | varied nature Capacity available 8 ft. x 4 in 

i Halifax), Ltd., Ard r nton Road, | | N S M Ind 
| John Adam Street. Londor 


Halifax w.c.2 


y 
W : Pm... ; ; , , Ps ISION Sheet Metal Work for the 
say > 64 . 4 Radio and Electrical Trace Chass 

Panels, Brackets. et Power Press capacity 
to 100 tons Press brake capacity up to 


. QO k j gua 
! x 7/32 in. All spray and stove 
Box No. 101, * Sheet Metal Industries.”’ ALEX J. CHEETHAM LIMITED, ; Sane ALD approved The Kaymet 


17-19, John Adam Street, London, W.C.2 Dob Lane Mill, Morton Street, Failsworth f v Kaymet Works Syivan Grove, 
Maachester ndon. S.E.15. Telephone NEW Cross 6644 











METAL SPINNING OUR SPECIALITY 
UP TO 9 ft. DIAMETER 
(HYDRAULIC AND FLOW TURNING) 

POWER PRESSWORK to 250-ton capacity, including Hydraulic. 
GENERAL SHEET METAL WORK, ARGON, ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 
SHAWE METAL SPINNING WORKS 


DOMINANT WORKS - ELTHORNE ROAD «- LONDON, N. 19 Telephone: ARChway 6631/4 
(opposite Boothby Road) 
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CONTRACT 


woRrR kK 


REQUIRE D—contd. 





M AY w te 
Silty ac tee ation 
and Wilkin Whitw 
Elland, York 


I ET US quote you for meta! spinnings in 
4 all metals up to 25 in. blank.—Wades 
Halifax), Ltd Fenton Road 
Halifax 


Arden Works, 


we CTION 
High Cla 
Machining ar S 
Phone Wol 
Newland Engu 
Road, Wed 


‘HEET METAL Fabrications of precision 
\) and repetitive nature a speciality.—Wades 
Halifax), Ltd, Arden Works, Fenton Road, 
Halifax 





EXPERTS IN THE 
FABRICATION OF 


STAINLESS STEELS 
QUICK DELIVERIES 
STAINLESS FABRICATIONS LTD. 
St. Ann’s Works, LEEDS 5 











SIZE WISE? || DRAKESONS 


Just right! Specifically designed 
Stainless Steel fittings by Con- 
temporary Metalworks Ltd.— 
the experts in the field—can be 
made to any shape or size. If 
you have a fittings problem, 
getin touch with Contemporary 
Metalworks right away. They’ll 
solve it for you! 
CONTEMPORARY METALWORKS 
LTD. 
TEl 


61, Dykehead Street, 
netties 
4221/2 Queenslie, Glasgow, E3. 





K 


ELLERING 
CAPACTTY 


AND OPY MILLING 
AVAILABLE UP TO 
FI x FI 


BRITISH FEDERAL WELDER 
& MACHINE CO. LTD 
Castle Mill Works, Dudley, Worcs 
Telephor Dudle 547 
Thorpe Works, Egham, Surrey 


Egham 








VITREOUS 
ENAMELLING 


Capacity available for Sheet 
Metal! Parts 


ALSO FACILITIES FOR FABRICATION 


We are noted for Prompt Service 
and Highest Quality 


JOHN KING & SON (ENAMELLERS) LTD. 
P.O. BOX NO. 4, CHESTERFIELD 








(GENERAL METAL SPINNERS) LIMITED 


CAPACITY UP TO 
IN ALL METALS 


72° 


SPECIALISTS IN STAINLESS 
STEEL HYDRAULIC SPINNING 


SHEET METAL ENGINEERS 


21 PARKHOUSE STREET, CAMBERWELL 
LONDON, S.E.5. 


RODney 
5626/27/28 





METAL SPINNING & 
SHEET METAL WORK 


Enquiries Invited 
ALFRED A. CORRE & CO. LTD. 


23, JACOB STREET, LONDON, S.E.! 
Telephone: Bermondsey 2858 














STAINLESS 
STEEL 
Specialists 
FABRICATION, WELDING AND 


X-RAY INSPECTION, PRESSINGS 
AND MACHINED PARTS 


bed | 

THE TAYLOR RUSTLESS FITTINGS | 
COMPANY LIMITED 

Ring Road, Lower Wortley, LEEDS 12 | 











BENT WIRE ARTIOLES 
SMALL PRESSINGS 
REPETITION-TURNED PARTS 


WwW. B. & U. ATKINSON, LTD. 


Rosse Street Works, Shipley, Yorks. 














For SHEET METAL WORK 


We undertake sheet metal work of every description and 
offer a service specialising in prompt and accurate work 
Small or large quantities can be handled and our design 


department will 
particular problem. 


Consult— 


be pleased 


to advise you on your 


H. KIMBER LIMITED 


6 HIGH STREET, COLLIERS WOOD, S.W.19 
Telephone: LiBerty 7281 (4 lines) 
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ENGINEERS & _SKERNE WORKS 


LIMITED 


PRESS TOOLMAKERs ALBERT HILL, DARLINGTON 


(Tel: Darlington 5612) 


oo!s for the Tir Box bd 


a Metal Trades 

PRESSINGS 
PRESSED SECTIONS 
DIE FORGINGS COLD FORMED SECTIONS | 


POWER PRESS REPAIRS | FABRICATIONS 
Send for List of Second-hand F ond MACHINED PARTS 


Machinery 


ss Tools to blank, form and cu 
tion. Covered by patent No. 833C 


IN ALL METALS 


H. & G. HOPTON (Est. 1870) 
219-221 BLACKSTOCK ROAD, LONDON, N.S. 


Telephone: Canonbury 9444/5 





All enquiries promptly dealt with 


BENT / 








ARTICLES 


{ ) 
\/7 FOR THE SHEET 
\ METAL & TINPLATE 
; aunts INDUSTRIES 
SPECIALITIES 
WIRE BAIL AND 
) DRUM HANDLES 
\ IN ALL SIZES FOR 





PAINT, OIL AND 
OTHER 
Pressings in all metals, also in pag CONTAINERS 
etc., for all trades Accuracy, prec 
high quality are assured by an enginee 
skill based on long experience. For re 
and good service, it will pay yo 


me vv 
; N | | C CQ) 
ICHOLLsS ~ EL | 
BRADLEY & BURCH 


10 COMMERCIAL STREET, BIRMINGHAM | Wit COnPONERTS 


Telephone : MiIDiand 0632 LIMITED 
65, LONDON WALL, LONDON, E.C.2 


PHONE: NAT. 7518 GRAMS: CLAVIGER, STOCK, LONDON 


(P| 
(R) 
E) 
5 
(S} 
{1} 
N. 
iG 
S) 
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NOW we have 


STEEL SHEETS 5etivery 


COLD-REDUCED 
HOT-ROLLED 


Black or Galvanized, also plates up to } in. inclusive 


SHEARED TO YOUR SIZES 


MAY WE SEND YOU OUR STOCK LIST? 


to |} 


WOLVERHAMPTON 


Mitre Works, Eagle Street 


Telephone: Wolverhampton 27771 (8 line: 


Telegrams: ‘Spenceriar 


ROYTON 


Stadium Works ogford Road, Roytor 


Nr. Oldham 5 
Telephone: Oldham Main 0211 (3 line 


BRISTOL 
Rosegreen Road, St. George, Bristol 5 
Telephone: Bristol 656146 


LONDON 
Talbot Road, West Ealing, W.13 
T ne: Ealing 9671 


GATESHEAD 


nd Avenue, Team Valley Trading 
Estate, Gateshead || 


Telephone: Low Fell 78571 


BRITON FERRY 
Nhitford Sheet Works, 
Briton Ferry, Glam 
Telephone: Briton Ferry 3230 





SPENCER 


H. F. SPENCER & CO. LTD., WOLVERHAMPTON 


* 


Stockholders for Sheets and Plates produced by Richard Thomas & Baldwins Ltd. 
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16 S.W.G. mild steel 
16 S.W.G. mild steel 
16 S.W.G. mild steel 


24 in. wide 
36 in. wide 
48 in. wide x .W. 


These treadle guillotines are specially 
designed to handle the extreme 
thickness mentioned . . . a unique 
effort for treadle guillotines. 

Great strength is obtained from the 
all-steel construction; the treadles, beams, 
frames and gauge arms are virtually 
unbreakable. Built-in hold-down 

and adjustable gauges with concealed 
strip lighting if required, give 
economical, clean and accurate cutting. 


Two wide machines to cut 


72 in. wide x 18 S.W.G. mild steel 
96 in. wide « 20 S.W.G. mild steel 


complete this versatile range of treadle guilotines. 


Designed and built by... 


\ BESCO ALL-STEEL TREADLE 





UILLOTINE 





— 


Registered Design 
No. 859515 


The 36 in. and 48 in. x 16S$.W.G. machines can be 
supplied for motor drive. All sizes are available 
for pneumatic operation 


Fd Edwards Ltd er 
monthly account, hire purcha 
i Lis or The FYE Machine Hive Plas 











